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Pisoni economy in buying these 


“lifetime” 


T'S the service that counts; not 

the initial cost. When a Plumb 

Nail Hammer will give you 
years of faithful service, where's 
the economy in a cheap tool which 
—on one job—can waste enough 
time to pay for 


‘The Plumb is scientifically de- 
signed —a development of hun- 
dreds of tests with carpenters. 


1g; with the weight cen- 
tered to give the tool a natu 
fall; nipper claws that pull even a 


it work like part of your a 
shock-tested, second-growth hick- 
ory handle; and that exclusive f 
ture—the Plumb Serew Wedge— 
which tightens the handle when it 
loosens, just by a turn of the serew. 
A tool you'll be proud to own. 


MODEL HF8L 
Price, $1.50 


AT GOOD HARDWARE DEALERS 


JOWER! Accuracy! And 

Balance! You get them 

all in the Plumb Ball 
Pein, The hear mounted off- 
center to give more driving 
force to your blows; the ob- 
long eye takes a sturdy, full- 
size handle; the cone-shaped 
pein spreads rivets instead of 
mashing them. The balance 
gives precision on delicate jobs, 
and power on the heavy ones. 


Equipped with the Take-up 
Wedge which tightens the 
handle (when it finally loosens) 
just by a turn of the screw. 
For work-bench or car, own 
this finest of all ball peins. 


MODEL HF 375, 1% Ibs. 
Price, $1.30 


‘Bees! 


}ONFIDENCE a tool, and 
especially in a hatchet, is a 
big asset. With a Plumb you 

can sink home those long clean 
blows that get work done. The 
edge goes where you aim it. Every 
line of the head and 

ounce of weight in a Plumb, is 
worked out to give that balance 
that is so vital in an edge tool. 


The entire Plumb Hatchet head 
is one solid piece of steel —with 
the edge tempered through and 
through to hold a keen edge; with 
the head toughened for heavy 
pounding; with a broad eye to 
reduce handle breakage. And, of 
course, that unique safety feature 
—the patented Screw Wedge— 
which enables you to keep the 
handle tight always. 


Add this Hatchet to your kit, 


MODEL 2962 
Price, $1.60 
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Just what is 
a good used car? 


BE sure, men who are 
thoroughly familiar with 
motor car construction can tell 
you whether a car is in good 
running condition or whether 
it is pretty well worn out; 
whether a car is worth the 
money asked for it or not. But 
to whom should you go for this 
information and where are you 
most likely to find a used car 
that will prove satisfactory and 
a sound investment? 


In every community there are 
dependable merchants whose 
reputations for fair dealing 
reserve for them the right to 
serve you; and for their good 
service and courteous treatment 
they are entitled to your confi 
dence and respect. 


Cadillac numbers its distribu- 
tors and dealers among this 
group of substantial and 
dependable merchants. It is 
worth bearing in mind—always 
—that, whether in the sales of 
new Cadillacs and La Salles or 


Everybody knows that a good used 
car is a sound investment but 
who can determine the goodness 
of a used car even by inspection? 


the buying and selling of used 
cars, this highly reputable mer- 
chant family is alive to the fact 
that it represents a great manu- 
facturing institution and that 
the reputation of that institu- 
tion for courteous service and 
fair dealing is in their hands. 


It is because they are always 
conscious of this trust imposed 
in them that the millions to 


whom they have rendered 
many services have come to 
know and believe in them. 


It is because of this that you 
may depend upon them for an 
accurateand honestopinionand 
a fair price on their used cars. 


Obviously, it is to them you 
should turn for a sound invest- 
ment in a good used car. 


CADILLAC-LaA SALLE 


CADILLAC MOTOR CAR COMPANY 
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‘OSHAWA, CANADA 
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Here is the 
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to questions 
which bother 
many investors 


How can you tell what gives a 
bond absolute safety? 
How can you get the highest in- 
‘come from your money, consist 
ent with safety? : 
Why do Chicago bonds give you 
a highly diversified investment? 
How can you select a safe invest 
ment house? 
Why can Cochran & McCluer sell 
bonds in every state of the Union 
without salesmen? How can you 
;et more than double the savin, 
Bank interest rate, with all the 
convenience? 
How can you retire in 15 years 
on your present living budget? 
AMl of these questions and many others 
‘tal toinvertor areanswered in thenew 
dition ‘of this famous book, “low 
To Retire in tg Years” Gee your copy 
tow. Weil gladly send i, No salesman 
will call. We employ none 
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Buying Securities at 85c 
on the Dollar 


By CHALLIS GORE, Financial Editor 


HERE were two letters from the 
‘Bank for the twin brothers. Each 
contained a check for $12,500, the 
capital sum of their father’sestate, now be- 
ing given to them on their 30th birthdays, 
“The investment question was foremost 
in the mind of each, and the variations in 
their essentially conservative natures so 
directed their decisions that an interesting 
‘comparison in results came to light the 
next day at dinner. : 
"Look at thelist of stocks bought,"said 
Gregory; “everyone a leader in its field, 


diversified essential industries, ‘Ten 


shares of each, to guarantee me a good 
income and no grey hairs before my time.” 
‘Abbott, the younger looking of the two, 
glanced at the list, reading it half aloud: 
‘American Can, American Telephone & 


New Jersey, Union Carbide and Carbon, 
United States Steel.”” 

“Speak for themselves, don’t they?” 
Gregory couldn't conceal the pride in his 
voice. 


‘Yes,"" continued Abbott, “I bought 
some shares in a general management 
vestment trust and they happen to be 
holding every one of your stocks. By the 
way, I'd like to bet I have the better bar- 
gain’ of the two. What are you holding 
‘American Can at 


the same day’ y 

“Impossible. 
14054." 

“Just a_minute,” 
id I'll explain everything. Each one of 
these investment trust shares cost _me 
$55.00. But the assets in cash and 
securities in back of each share amount to 
$63.60. Figure it for yourself. On that 
basis I paid approximately 86 for each 
$1,00 value, and 861% of 14134, your 


ou di 
‘The low for the day was 


price on American Can, is $122.07: 
‘Then Abbott took 2 

off Gregory's list, ta 

parisons as follows:— 


il and copying 
lated the com- 


arent et! 
ResEESE 


“Of course,” Abbott 
“that's figured out on a basis of one 
share in each company. On your ten 
share basis I paid $1,742.20 less than you 
for my securities. 

“But don’t jump to conclusions about 
our relative positions before you consider 
certain facts, I don’t actually own ten 
shares in each of the ten companies, as 
you do. When the trust was organized it 
issued 275,000 shares of its own stock, for 
4 total sale of about $18,000,000. Some of 
this money is in the bank, some of it 
loaned on call, and the bulk of it is in- 
vested in securities, including domestic 
and foreign bonds, preferred and common 
stocks So my 225 shares represent 
225/275,000ths of all the trust's assets, 
For example, they own 3,000 shares of 
American Can, and my proportion isa bit 
‘under 234 shat larly, Lown a small 
fraction of their holdings in each of 175 
different securities, 

“Now, if you ‘compute the present 
market Value of these securities, add the 
‘cash the trust has, subtract its liabilities 
and divide the remainder by the number 
‘of shares issued, you naturally get the 
asset valueof each share. As I said before 
it comes to about $63.60 a share, for each 
‘of which I paid $55.00. Then’ on each 
share I get $8.60 more in the cash and 
security value than I paid for. So that my 
225 shares total an excess value of $1,935, 
Or to put it another way, if the invest: 
ment trust sels all ts securities at today’s 
losing prices. I would receive $14,310— 
and for that I paid $12,975, 

“And bere’s another angle to consider, 
Gregory. In a. measure I'm protected 
against fluctuations in the day to day or 
month to month market value of my 
holdings. Because my investment en 
titles me to a pro-rata interest in the 
actual cash dollars which the trust has 
deposited in the bank. The balance sheet 
ives the figure as a bit over $1,800,000. 
According to the figures I've shown you 
tonight, my share in these dollars cost me 
a fraction under 861%4c each. ‘There alone 
T'm in something like $200.00 over and 
above what I paid. 

regory was puzzled; the figures were 
plain enough, but there seemed to be a 
faulty premise somewhere. He went over 
his brother's argument and suddenly’ re- 
membered a question Abbott’s explana. 
tion had prompted in his mind. “I can't 
see the reason for the difference in price 
between stocks bought. direct and. the 
price of shares of an investment trust 
‘owning the same stocks." 

“Neither did 1,” Abbott came back, 
“till Carson down at the bank explained 
it this way. Popular interest in invest- 
ment trusts hit a peak last year, and in 
Tesponse, a tremendous flood of issues 
reached the market, (Continued on age 6) 
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r Pioneer screening, crushing and loading plant 
x built by Pioneer Gravel Equipment Company 
of Minneapolis, Minnesota, equipped with 


BOS Anti-Friction Bearings at all 
VITAL points. 


w 


On the Great Hulking Mechanical 
Monsters of Industry... ALWAYS 


FRING on your real tough jobs...where tons of iron 

and steel meet other tons of rock and fight it out for 
the mastery... where speeding trains throw their sway- 
ing, hurtling masses against railway journals... where 
weight plus speed combine to conjure up FRICTION to 
waste and destroy. Bring them on. Here’s a bearing that 
seems to like them. 

Not alone because of the special steels made from ores 
from S0SF’s own mines...not alone because of constant 
development in S0Sf laboratories... not alone because 
0S is the largest bearing organization in the world. 
But because S508)" refuses to make a bearing that is 
one jot less than the best it can produce. Bearings can 
be built down toa price... but 0S will never build them. 
0S is the highest priced bearing in the world. 

SKF INDUSTRIES, INCORPORATED 
40 Fast 34th Street, New Yorks N. Y. 


oKF ; 


THE HIGHEST PRICED BEARING IN THE WORLD. 


= read this book 
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particularly just before the crash. In 
typical American fashion the public 
Bought more of these stocks than they 
ould pay for out of accumulated sav- 
ings. A great them were pur- 
chased on borrowed money, placing the 
investment trust shares in what, Carson 
lescribed asa poor technical a. In 
other ‘words large volume of these 
shares were being carried by people finan- 
cially unable to hold them through such 
a violent decline as took place last Octo- 
ber and November. 

“Suppose you held ten stocks last Oc- 
tober, and borrowed $7,000 against them. 
‘The crash comes, bank demanding pay- 
ment of the loan; you can’t. mee 
You're forced to. sell your securities. 
Listen, Gregory, millions of people were 
| caught that way. During the panic the 
| number of people in that position 
| outbalanced those who were able and 

‘willing to buy. Prices broke sharply. The 
best investment trust issues suffered along 
with the worst. 

‘Then again, many investment trust 
issues were only partly distributed among 
westors, when the break occurred, You 
see, while the original sale is being trans- 
acted the underwriters maintain a repur- 
chase market to bid for and buy back 
stock which any investor wants to sell 
When the sales tide was at its height 
bankers found it necessary to suspend 
repurchasing all the stock offered. The 
removal of this support further aggra- 
vated the extent of the decline. 

“On top of that came the needless, 
hysterical selling of securities held out 
right by panicky investors who saw prices 
decline, 
market without a bit of reason. Before 
the deluge subsided, the best investment 
trust stocks were selling below their 
intrinsic value. 

Abbott paused to light a cigarette, and 
catching his brother's eye for a moment, 
could see that Gregory was starting to get 
the drift of his argument. He continued, 

‘Naturally, the worth of such stock can’t 
be safely judged entirely by the liquidat- 
ing value of its assets over and above its 
selling price. There are other important 
considerations, among which manage- 
ment is one of the principle factors. Last 
year offered a severe test of this. Good 
management was proved, poor methods 
exposed 

“Even now the securities held by my 
trust re selling at less than 2% below 

original cost to me. Take the 
hange list as a whole and you'll find 
that the average depreciation in price is a 
good deal more than that. Strongly 
indicating that good management held 
the decrease to so small a figure in face of 
the violent upheaval that took place on 
the market last year. And at that, some 
trusts survived without any loss, though 
they were mostly outfits that organized 
and made their investments several years 
>, at prices lower than those reached in 


isten to this clipping from the New 


Buying Securities at 85c on the Dollar 


(Contimurd from pase 4) 


dumped their stocks on the * 


York Evening Post that Carson handed 
the bank: 

The fact that shares of even some of 
the strongest and most highly regarded 
trusts are selling below their liquidating 
values scems almost unbelievable—How 
Jong quotations for stocks of leading 
trusts will continue to lag behind liquidat- 
ing values is uncertain, Wall Street is 
confident this situation must soon dis- 
appear—these stocks under normal con- 
ditions should sell above liquidating 
values. for management should command 
premium.” 

Walking home that night, Gregory care- 
fully reviewed all that his brother had 
said, and came to the conclusion that 
while he had certainly chosen his invest 
ment stocks wisely and conservativel 
Abbott, taking no greater risks than him- 
self, hadi gained the better bargain. 


Note: This article was written March 
3rd, at which time some real investment 
trust bargains continued to exist, It is, of 
course, impossible to forecast prevailing 
prices when this reaches the reader. Yet 
the fact remains that as an aftermath of 
the panic, cash and securities were ob- 
tainable, ‘and may still be, at prices 
representing discounts which may not be 
duplicated in years to come, 
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O land gypsy ever enjoyed the freedom of that nomad of the water, 


the Chris-Crafter. To him the waterways of the whole world lie open. wi Fit. 


5 
There are no white lines, no straight pavements. Every bay and river 


invites the Chris-Crafter to rest or to explore, to hunt or to fish. The 
i shorelines offer wide diversity of play and recreation. Theilling races 
argaltan oak pasties, pentiessccis| alls —alllarereilda cange af Cn 
Saat somay Chats Coulee? Mrizy waanidalanily aecda(a Chats Ocal, andievecy 
member of the family will enjoy and use it. Te handles even more easily than a 
motor car and has the same steering, starting and lighting equipment. There are 
fare; racy susabouts; Inausioue- sedans; commatess; 
cruisers and yachts in the 1930 Chris-Craft fleet. : 
Tag day Olid Crate serch ep yoaachecn sha Ch Tis ~Cra t 
one that fits your desice. Illustrated catalog may pan 
be had by writing Chris Smith & Sons Bost yg gy 
Company, 365 Detroit Road, Algonac, Michigan, 24 Madslo— 
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Smoking Materials 

Beown & WilanaonTetaco Core. 
Beoma Stee iia oat 
Ei oes % 


Sporting Goods and Toys 


i 
f 


cs 
"Town Canoe Co, 
ee og ee 2 
Frome Beat Go i 


‘Things to Make 


ie Go" ne Reset 
Haceser'Coe The David 


jsorksne Machinery Ca, Inc, The 
Wooner Bre Co. The, 


‘Typewriters, Writing Materials, Ete, 


Spore Gat ear tee m 


May, 1930 POPULAR SCIENCE ‘MONTHLY 9 


“Immense Range of Topics... 
And Everything ly Up-to-Dare” 


JG. Schurman, formerly President, Cornell University 


“My children 
% uve it intheir 
school-work 
and find the 
answer, to 


their questions 
readily” 


GW Evans Consulting Mini 
Engincer ceatita Wash, 


“In the daily 
practise of law 
-..we find it of 
inestimable value” 


Geo |. Haight 
Atforney, Chicago 


THE ENCYCLOPAEDIA 
FOR A LIFETIME 


NELSON’S 


PERPETUAL LOOSE-LEAF 


ENCYCLOPAEDIA 


Cannot Grow Old! 


“nae you 
will bel 


“| have owned 
it for about eight 
years, have filled 
in the new pager 
arreceived... 
and convider that 
it has doubled in 
value” 


Geo M Horton. M.D, President, 
Washington State Mecheal Auer 


TON. 
home the means 


“Scientific and 
reliable...the in- 
formation ir always 
up to date” 


Paul J Foik, Librarian, 
Unversity of Notre Dame 


NELSON'S 


Is. authority inthe Library of 
Congress, United States Senate, 
Ur" Sapreme. Court, ond it 
Libreiesy “Universities, and 

of “he 
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6 Vital Improvements 
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... what a difference they make in your shave 


corners 


s 


Cutout corners 


Pa 


. Rust-resisting 
blade 

4. Newshape guard 

teeth 


s 


Square blude 
ends 


6. New guard 
channel 


No woxpen milion of men have thown avay thi 

ors for this New Gillette. Its reinforced razor cap 
and cut-out blade corners abolish “razor pull.” Its specially 
processed new blade resists rust. You merely shake it dry— 
1no more tedious wiping—no more cut towels. 

‘Then there are the new shape guard teeth, new guard 
channel, square blade ends—six reasons in all why the New 
Gillette gives you the fastest, smoothest, most comfortable 
shave you've ever had. 

Here is your chance to have the greatest bargain in shav- 
ing comfort and convenience that $1.00 has ever bought: The 
New Gillette Razor, 24K. gold-plated, in a handsome leather 
case, and one New Gillette Blade. Additional new blades are 
priced the same as the old, one dollar for ten, fifty cents for 
five. Your dealer has both waiting for your call. 


.00 for en and The New Gillette Razor, 24K. 
89.00 fo sr gt The New Gillet Rasor, 24K. gold 


$7.00 
Tey Plated, ina beautifalcase, complete 7] 90 
The New Gillette a 74 
poled scith New Gillette Blade ». . Pri 
green packet Other De Luxe Models at $5.00 to $75.00 
GILLETTE SAFETY RAZOK CO., BOSTON, U.S. A. 


The New Gillette Shave 
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Everywhere at the same time! 


Public Address System 
brings speaker right to 
‘YOu — The speaker rises—and 
the Western Electric in- 
stallation in the huge room transforms him into a 
score of speakers! No matter how far away from 
him you sit, his every word comes to you as dis- 
tinctly as though he stood right beside your chair. 
Committees arranging banquets or conventions 
find that meetings are more interesting and effective 
when held in hotels 
where the Public Address 
System widens the hear- 
ing circle. 
This equipment is a 
miniature interior broad- 
casting station, transmit- 


Western Electric 


PUBLIC ADDRESS 
Distributed by Graybar Electric Company 


ting speech, music and entertainment within a build- 
ing—to as many rooms as desired. Patrons of hotels 
thus equipped find an added attraction in getting 
music “on tap” in their rooms via loud speaker. 

In up-to-date schools, hospitals, railroad stations 
and amusement parks, too, you will find the Public 
Address System adding to convenience and enjoy- 
ment. Made by your telephone makers, it assures 
the faithful tone and dependable service for which 
Western Electric sound transmitting apparatus has 
been known for over half a century. 


SYSTEMS 


2 


POPULAR SCIENCE MONTHLY 


Is It a Refrigerator 


or Just 


a Box? 


By F. G. PRYOR 


Sceretary, Popular Science Institute 


NLY five years ago, refrigerator 

Olle 
ing cabinets, big enough to hold 

the family’s supply’ of perishable foods, 
not too expensive, and not too hard on the 
ice. ‘That was what they asked for, and 
that was just about what they got. 
‘Today, there are quantities of real re- 
igerators being made and sold, and we 
refer not only to the satisfactory me- 
chanical refrigerators on the market but 
also to the excellent refrigerators of the 
ice type now available. ‘This has all come 
about as the result of public demand. A 
few years ago, when the buying public 
was aware neither of the advantages of 
proper food preservation nor of what good 
Feirigeration consisted, | manufacturers 
‘were obliged to comply ‘with the demand 
for cheap, attractive looking but poorly 
built boxes. ‘The majority of refrigerators 
made then came under this classification 
For the discriminating few who required 
real refrigeration, a much smaller line of 
refrigerators was made. ‘They were 
necessarily high priced because they were 
manufactured in limited quantities. 

“The market presents a different picture 
now. An increasingly large proportion 
of consumers are coming into stores today 
‘and asking for refrigerators insulated and 
constructei s0 as to be real refrigerators — 
that is, maintain a temperature not over 
forty-five degrees Fahrenheit in the milk 
compartment and an average temperature 


not over fifty degrees Fahrenheit in the 
large food compartment. when the out 
side temperature is at seventy-five de- 
grees Fahrenheit. — Prospective buyers 
how ask to see a section of the refrigerator 
wall and they discount any sales talk of 
“airspace insulation,” demanding a sub 
stantial thickness of Some good insulator. 


G00! etigerators are available today 
at lower prices than ever before be- 
cause of better design and quanti 
production. Improvements have been 
made in interior design which add much 
to the efficiency of the refrigerator and 
comparatively little to its cost. Good 
refrigerators now have a long baffle, which 
makes for better air circulation, and prop- 
erly dimensioned ice compartments. 

‘The trade is merely following public 
demand in this respect. One of the great- 
fst chains of department stores in the 
country recently threw out all refrigera- 
tors in stock that were not insulated and 
replaced them by those that met the re 
‘quirements of the up-to-date purchaser. 

In line with the general progress. in 
refrigeration is the effective work under- 
taken by the American Standards Asso- 
Giation. This body joined with about 
fifty organizations in working out_re- 
frigerator standanis and the work, which 
has been under way for two years, is 
nearing completion. The organizations 
represented on the Committee include 
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the Bureau of Home Economics of the 
United States Department of Agriculture, 
the American Home Economics Associa- 
tion, the purchasing departments of the 
United States Army and Navy, the 
National Association of Ice Industries, 
the American Institute of Refrigeration, 
and a number of others, including Popular 
Science Institute. 

Under the leadership of the American 
Standards Association these organizations 
are setting definite standands for various 
grades of refrigerators so that a buyer 
may know whether he is geting an A, By 
or C grade refrigerator, or whether ‘the 
box he is considering is not even entitled 
to be called a refrigerator. 


FOR, gzmple, through the activities 
of this, standardization group, a re- 
frigerator buyer will soon be able to g0 
to any progressive store handling re- 
rigerators and ask for a box having, say, 
five cubic feet of food space, and he will 
be given a choice of an A, B, or C grade 
refrigerator. Any one of the three will be 
sufficiently well built to prove durable 
and maintain proper temperatures. How 
ever, if the buyer can afford the higher 
Initial price of the A-grade box, he will be 
able to do with twenty-five pounds less 
ice than if he took the B-grade, and fifty 
‘pounds less than with the C-grade. 

‘The A-grade box will be of finest cone 
struction and insulated with two inches of 
corkboard or its equivalent in any other 
satisfnctory material, while the B-grade 
box will have but an inch and one hall of 
corkboard and the C-grade only one inch, 
‘To ofiset the increased heat leakage into 


tion during the past few years has been 
teat, and much good will result fom the 
‘ork now being done by the organizations 

wntioned above, there stil will be con- 
Mderable, room’ for improvement in 
fefrigerating conditions while 20. many 
itm remain naware‘of the import 
ance to good health of proper food pre- 
servation, Dr. M. E, Pennington, Disc: 


Bureau of the National Association of Ice 
Industries, estimates that only fifty per- 
cent of the homes in this country have 
any means of refrigeration and only one 
tenth of this group have real refrigeration, 


INSTITUTE BULLETINS 


Refrigeration for the Home* 


tion in Building 

of Approved Tools 

List of Approved Radio 
Equipment 

List of Approved Oil Burners 

Advice on Installing Oil Heat 


‘Starred bulletins 25 cents 
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PRESDWOOD SIGNS 


point the way to \ 


Greater Production 
Economies 


‘Thousands of dollars saved in the elimination of a single 
process... freedom from rusting and denting, ease of working, 
and beauty and permanence of painting. These advantages Cutout signs ofthis grains wood 
have made Masonite Presdwood the ideal sign material. And ae 
in industry after industry the same exceptional qualities of 
s grainless wood board have dictated its use for everything 
from toys to motor truck bodies. 


Roadside signs of Presdwood are outlasting those of other 
Sie materials. This grainless wood is highly resistive to mois- 
ture and warping. It requires mo preliminary acid wash, has \\ Formotor trick hdy paneling 
1 broad, smooth surface which takes paint perfectly. Scorc! 


heat and bitter cold have practically no effect on finish 
applied to Presdwood, for the minutely fibrous surface bonds “TARRY! WILE. FARM! 
firmly with the paint and there is almost no expansion or Wp sects Gust 
contraction to make the paint peel or erack. *COMPTONBROS 
In reducing factory costs and improving products, these wary 20cm 
same qualities of Presdwood make it almost invaluable. It On the form 
does not crack orsplinter,can be nailed nearthe edgewithout (ey 
splitting, and is readily worked on punch press or band saw. es. 
emis 
Helps keep eggs—or hatch’em (Ba? 
Presdwood makes iceboxes and incubators, bee hives and 
bird houses, shipping containers and breakfast nooks, table 
tops and bookcases, kitchen cabinets and speed boat decks. a 


It lines conerete forms for stately buildings, provides perma- chick signs 
nently heautiful paneling for the finest homes. \ 


Manufactarer sgn makers buikdersandhomerechenes 
should read the Presdwood booklet and examine a sample of 
Presdwood. Both the booklet and samplearesentto you, Free, 
without obligation. Just clip outthe coupon andmailitin NOW, 


MASONITE CORPORATION 
\ 111 West Washington Street 

% Chicago, Mlinois 

a 


For painted bulletins ——— = 
MASONITE CORPORATION 
Dept. DS, 111 West Washington Street, Chicago 


s H Please send me, Free, a sample of Masonite Presdwood and the Presdwood 
asonite 3 
if 
L 


Address 


PRESDWOOD 


———— TTT 


“ 


Here Are Two for the Book 


Tr mat “What's Wanted” book of inven~ 
tions that you used to Keep is stil in existence, 
here tan vention that sera to me pevecthy 
posible in this mechanical age—much needed 
Gnd yet, as far'asT know, not available That 

in a simple home outit 
foe recoding Yout‘own 
‘Phonograph records. 

Wehave bome movies 
sad bee radio Wh 
hot a home 
recorder? What bude 
‘ing. musician, for 
stance, woulda’t like to 
make 'a recond of is 
srenplaynonthe pia 
or piccole or even— 
Iriends:wiling-—on the 
saxophone? And baby's fist words could be 

vel to be played years later, Am even= 
It’s dinner table conversation might be worth 
playing over in later if. "The: wonder, it 
Zeoms tome, is that no satisfactory home re- 
‘cording outit is available PSA friend of 
imine asks me to include another suggestion — 
timing switch for the electric light: to. be 
ted in. printing photographs, that will auto- 
matically shut the light of after an interval 
tf, any, ome fourth of a second to two seconds. 

i Passaic, NJ. 


Where Are the Whiskers 
of Yesteryear? 

Tr uot: over the pictures of the eminent 
modern scentnte wha. will award Portia 
Sctesce ‘Mowtuy’s $1000 prac, T notice 
iat not ope hava bear, Then tired over 
the’ page and saw the photograph ef the 
Mentor of the pneumatic tire hiling behind a 
Drshelol of whiskers Tl bet hed to stop 
fer ck or at ota aban 
the aprocket of his bicycle. “Or maybe 
thckel in his vest. When Think of al the 
trouble long whiskers muat have been, 1 nom 
hme, as the greatest modem inven 
tleiy raorl-ffe As U, Chica, noi 


But Where Would You Park? 


Lwasata motor boat show one night recent 
ly and when T-eame out I happened to look up 
at the sky and see the planet Mars. 
‘and red as usual and although I couldn't see 
the canals, of course, they gave me an idea. 
‘Why not have canal sys- 
tems for our modern 
wh eat ite 
motor boats plying 
swiftly of gently as the 
spirit moves them 
through the silvery thor- 
‘oughfares? All the noise, 
dust, and general hub: 
bbub of automobile traf- 
fie could be atleast alle- 
vated, and the majority 
of citizens might be. 
{to use this means of getting about when they 
‘weren't in any special hurry or had no enormous 
load to carry. “Anyway, so far as speed is con- 
cerned, these new water runabouts seem to be 
fable to hold their own. And would water high- 
‘way construction necessarily be more expen- 
sive than that of asphalt or cement? Even if 
itwere, wouldn't the romantic background 
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thus provided be worth the cost? Resides, 
{Bink of the contribution to ci 

modern Venices on a large scale. 
New York City. 


Your Fish Isn't a Fish 


Txomcxn H. W. Ms eter in the February 
issue of your magazine describing the sh he 
tax. Lain under the impression that its not 8 
fh but an aquatic batrachian, The batrachians 
ae related to the amphibians, bat diller i the 
respect that the ampbibiane wil probably die 
‘on land and drown if they remain to long in 
water 

“The batrachians stand midwa 
reptiles and fh, and are i 
cles: 


TcThe Anura or tailless 

2. The Nporda or limtbless. 

3. The Urodela, taking in newts, salamanders, 
ete 

“There are several unclassified specimens of 
the Urodela-and I think it is to this order 
that HT. W. AL's specimen belongs. —I. A.B. 
Berwyn, Ti 


Try This Revolving Cage 


between the 
“nto three 


ng, 
inches), shaft S (diam 
‘ter two inches) revolves, 

ollers (diam 
one half inch), 


mn while the 
‘making one complete revolution? — 
J-B,, Bozeman, Mont. 


Another Way of Saying 
It's Push, Not Pull 


Teer re pa 
rims post see 
hiss 
Sia mrenrecc ans 
oximately this: a partial vacuum is created 
pane cay oe 
Garis ae oe ele 
Sonam eevee 
retort in January's number. But since the 
ee pak eee 
Sr Tait cone 
offer a solution. if 
Ft Se 
omaeeeeaees 
ka 
ighrtee ten 
from beneath. ‘This would i increased aly 
by the force of the wind. If there is a partial 
Ca rs 
me chostreinces 
“PFrom beneath. ‘Therefore the total pressure 
poe es 
ah ee Rome 
eta naa ee 
ena cite we 
Ens ithesee 
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Where's the Joke? 


Mlicust, Mo's recent article on "New 
Clues to the Mayan Riddle” is certainly a 
It seems to me he just came 


think that Colonel and Mrs. Lindbergh ard 
some of their friends received a vacation all 
dished out in first-class order, He didn't dite 
cover any The only thing new was 
that it was the fist tine Lindbergh had seen 
them, KZ, Mla City, K 


Just a Little Dip 
into Infinity 


Seraxine of problems, I have an easy one 
which Tam sending you 

An automobile went around mile track, 1 
first time in one minute. Every lap follow 
went in two seconds less time. How mi 
{eps would it make and how Tong wold 

fore it would yo around the track in n 
atall?—A. C, key Attala, Ma 


Just Eager Waiting 


Esoxety every month Tawait theartival of 
your magazine. Your Home Workshop articles 
fare great and I am especially interested in the 
fnew series of splendit and delightful models 
Captain MeCann is presenting—J. W. Ky 
Marietta, Ohio. 


After All, You Know, 
You Can't Blame Father 


Sonte of the reasone why T don't like your 
magazine are; My father brings it home and 
there is such a rush for it that T never get t0 
sce it. Then when 1 do, it has so many intet= 
sting articles in it that would just do for my 


cuts 


If They Didn't Quarrel 
Why Start Things Now? 


Lgcrrm agree with H. L, K., of Richmond, 
‘Va, in is letter re the invention of the electric 
incandescent lamp, and beg to amplify it. 

‘Sir Joseph Swan, of Newcastle-on-Tryne, ob 
tained his patent for an incandescent carbon 
fament lamp at least twelve months before 
Eadison, and the lady who helped him died re- 
cently in England at eighty-four years of age. 

"There was much discussion between the to 
inventors as to priority of patent, and Swan 
eventually: came to the United States, The 
result was he and Edison shook hands, and the 
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& O; TSEPOWET ... 


the biggest engine used in any 


A FAMOUS NAME 
‘A FINER CAR 


THE NEW, 
SERIES 


In its remarkably sound and sturdy 
‘engine you will find a typical example 
of the extra value offered by the New 
Series Pontiac Big Six. This fine 
power plant is the biggest used in 
any six of Pontiac’s low price. Irde- 
velops 60 brake-horsepower w 
accounts for Pontiac's excej 
swiftness, tremendous power onhills 
and flashing acceleration. 


Pontiachas a moderate speed engine, 
achieving its great power output at 
As a result, the 
Big Sixis excep- 
tionally dependable and economical, 
for its power plant gets less wear per 
mile of driving, and therefore lasts 
longer. Maintenance costis reduced 
to a minimum as a result. 

Notable features of the Pontiac 
engine are its big durable bearings, 
the sturdy crankshaft which has 
Harmonic Balancer to counteract 


torsional vibration, full 
lubrication, crankcase ventilation 
which prevents condensed water 
vapor from diluting the engine oil, 
and the new rubber mountings which 
assure smoothness of operation by 
insulating the engine from the frame. 


If you are mechanically inclined, you 
vill enjoy an inspection of Pontiac's 
big engine. Mechanical-minded 
or not, you will get a real treat, 
we believe, from a trial drive. 
Note also the new riding comfort 
aiorded by its improved Lovejoy 
Hydraulic Shock Absorbers—the 
new ease of control in its roller 
bearing steering system. Balance 
allthese fenturessincluding its econ 
omy of operation—against its low 
rice and you will then appreciate 
the great “dollarorcdollae value 
offered in the New Series Pontiac 
Big Six. 

Prices, $745 and wp. AIL prices f. be 
Pacts ‘Micke ples daly chore 
Oskland Motor Car Company, Pontiac, Mich, 


pressure 


W rite foram interesting booklet chick lmsreteramd describe the desi ofthe Neve Series Pontiac Big Six 


ONTIAC six 5745 


PRODUCT OF GENERAL MOTORS . . . BODY BY FISHER 


15 


16 


frst lamps they jointly produced were known 
as “Ediswan.® "The" Ediswan™ company 
still exists. Why should not eredit be given 
where credit is ie? Swan is never mentioned 
fn this sile of the water—S. W. 
Canada. 


Would Pin a Medal on Us 


‘Youn announcement of 
$10,000 prize anda gold 
medal. tobe. awarded for 
ihe achievement in science 
of greatest value to mas 
Kind interested me sreatly. 
Asan old reader ‘may f 
‘er the suggestion that ot 
the least acuevement in tbe 
wrorkd of science has’ been 
the Tecent popularizing of 
Science, the awakening 
the mind of the fayman tothe tremendous part 
Aba ahem ys en tis work 
Porvtax ‘sence Mos. has 
sang pat You sen nat go epee your 
‘own ofice in "your search 
‘Candidate for Sour award 
Rochester, N. Ve 


R, Ottawa, 


rs ‘iene 
LF, Jr 


sls Fast as Possible 


T nave, been a reader of this magazine for 
several years and U think it is getting better 
‘every issue. Tam greatly interested in fueni- 
tare designs and models oC all Kinds, Give us 
tore of them, —C. Fy C., Westminster, Ma. 


Perpetual Motion 
Is Killed Again 


In a ancnxt number of Porctax Scurxcr 
Monmty MS. BN. R, of Dayton, Ohio, 
santa to kaow what would prevent an over 
balancing perpetual motion whee, one ite of 
which was iwulated against gravity and the 
Uther sie not, trom tring. Heve is the 
Ahewer” ‘The mame natal law that keep the 
toon from turing would alo Keep the wheel 
fro turning. you, Me, SP, Ne had made 
the trip arvind the work boar the Gray 
Zepnetin with your averbalancing whee, 
onl have foun ie outets Hy Coby 
Tevae 


Scotland Wants 
a Ship ina Bottle 


tp dine at 
alates peers 
ie eee 
Finke peer tin 
seinen agar 
Fah endo 
Le aa 
fee on is 
HeneE "We wo 
ICR Sta fom ig 

leer cetrgereey 

peaty opin a 


Faw pata 
Tei to tas si 
Bip faa bie “That tome ofthe thes 
Te long wanted to ake—A-MeS,, Renfrew, 
Scotland 


Was the Ant Crazy? 


Witar establishes the synchronism of the ant 
‘and the turing of the log to cause that ant to 
travel the length of the hypotenuse of a right 
triangle with sides twelve and Sve fect re~ 
spectively equaling thirteen feet? Finstein 

Hines that there isno such thing as a straight 
Tine; then how in the world can the lowly ant 
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trot a straight lise on a rolling circular plane 
schving ate df fog a Uh tat of 
Stopping. Scentibeally atmait—) ul 
iatoma, Teen 


Delightful, But— 
Not Surprising 

As 1x indication of how I value your maga 
incr £ may sate tat for 8 pumber of years 
Thave inlet ‘i practic of eoing and 
fndring all artices wluch are ely Yo prove 
cl valus to a man who owns a house and cat 
Sad who fs forever "making things” T hd 
that T get more soch artic from Porciax 
Sctexet in one baoc than I dp from any bet 
aguioe ta tea or twee. 5, Ottawa, 
Canada 


What a Memory! 


Asrioxy Foxx claims to have made the 

laggest land plane ever built. On page $7 of 
july, 19: 

of Porciar Scusce, 

Mommy are tio pic- 
of giant all- 


land. “Tt has a 180-08 


wing spread and seven- 
Anda-half-foot wheel. 
‘The Fokker had, 1 be 
lieve, something like 
Sifcot wing’ spread 
‘The craft is called the Beardmore PnflesiBle 
It weighs fifteen tons and. has a total of 
1.980 horsepower, Am Fright? —W. I, Palo 
Aito, Calif: 


The End of Colds 


As sv contribution towands science T offer 
as a positive and absolute preventative of 
“bad Golds” the constant and persistent habit 
of breathing deeply and exclusively. through 
the nose. Cald germs, microbes 


Why a Skyscraper Record? 
‘Tuar letter from J. A. O. on the need for 


rules for skyscraper records has 2 point. In 
New York City, two new buildings are nearing 
completion, It was claimed that each would be 
the tallest in the world. During the summer, 
the plans for both buildings were altered 
secretly on two occasions to add a few feet to 
‘he eth, Tn the od fer wa oo ae to 
in, one skyscraper tacked on steel 

feet high, ied off the pale. 
ng the other building will put up 


geri 


ie with a lightning. red at the top and co 
ictory 1, FW, New York City, 

His Two Motors 

Pulled Full Load 


Ty ae January issue F noticed an inguity by 
A. E. W., Ada, Ohio. T solved the same prob- 
lea in the following manner 

1 took two motors of the same tse and 
speed and then disconnected the starting colle 
fom one motor. I got a three inch pulley with 
fet screws on each end. 
The motors were then 
connected together as io 
2 motor generator” set. 
‘Baer sete mounted on 2 

with the pulley in 

ogee ny aie a} 
swere wited in parallel 

“Wy using this method 
‘one motor starts them 
both and when they are 
tp to speed both are pull 
ite fall load 1. GS, Boise. Idaho. 
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Will the Air-Minded 
Answer This Attack? 


‘Tur aieplan; asa safe means of transporta- 
tion, i end: alway’ wil be, in-my humble 
opinion, a failure. 

This statement willbe greeted with jers by 
many of the readers of 
ToretasSerxce Mowri- 
1x, but let us consider 
the matter fom cold: 
1y- practical viewpoint, 
Co oe 


Central Railroad _sys- 


tem As tong. as a 
{rain isin otin it maintains its erect po 
= at hen tp ale ver eh 
‘where proviion in made for Tope 
i. Therefore at each station auxiliary ras 
Ze provided which engage melon the set 
the train. These rls extend outward fom 
th satin act tance 0 pert the 
{rain to attain a speed of, say, thirty ales an 
iour. “he monorat track-extends from city 
to'ciy, in cut or on a fly acconding tothe 
tature of the terran, 
‘on a, monorail train de 


Ire Everyahing is lovely unl something 

appens wich neceitatc son hetwers 
seeone, Of course bothing of tht nature 
Sipposed to happen, but for some obacute 
eaten it does happen. ‘The train wil topple 
‘ver and probably ever wil be hl 


Mosmy think 


scr 

people would trust ther 

liven to nich arifoa system’ To determine 

the valve‘ the airplane as'a means of sift 

isi pio formar 

foregoing. description. Duc it 

fe way to travel Are ya wil 

jig to trat it? That keep your eye on Ouse 

lighter than ai ships theyre buldlag down at 
ih Ht, Mattoon, I 


Eyeglasses the Penalty 
Sor Civilization 
Twas intr 


the letter “Too Many 
i. raises an interesting 


“most likely that the eye structure 
vaties little from that of our early ancestors, 
Further “investigators 


are agreed that the hue 
tan eye was prieaily 
Sisted "Yor iewing 
ect, neveral eet ot 
‘Under the oot 


‘yes are ‘being used at 
Sear distancen nay thi 

teen oiatern nchesfor 

reat part ofthe time. 

iting ade se 
Physical adjustments for these changing 
Tondiions but in many cases the changes have 
dot been suficient Wo mheet the needs. Thus 
the aro in ne the pent wih 
wee pay for our civilization "C,H. An 
Hatton, Texas, 


Would Esperanto 
Melp the Talkies? 


GIS AQEE etoril about the impose 
‘of sending American talking ‘ilms to foreign 
‘countries you ask fora solution to the problem. 
eis band to answer, but consider this propo. 


sition: Tn the International Ausiliary Lan- 
suage, Esperanto, every letter has everywhere 
and i every manner the same sound.” The 


ge can be leared n't very sort ime 
srocabuary of S00 words eamtghc 
Mek Mora, Pa i 
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“Why Frank—how disgusting! 


i, 

everal days, 

-ase your hair is excessively dry. 

You will be amazed at the speed and thoroughness with 

which Listerine gets rid of dandruff, Even severe cases 

that costly so-called “cures” failed to improve, have re- 

sponded to the Listerine method. We have the unsolicited 
word of many to this effect. 

There is no mystery about Listerine’s success used this 

way. 
Dandruff is an infection caused by germs. Full strength 


mar 


Listerine is powerful against germs—though so safe it may 
be used in any body ca 

Indeed, Listerine’s germicidal action is so intense that it 
ills 200,000,000 of the virulent S. Aureus (pus) and B. Ty- 
phosus (typhoid) germs in 15 seconds—both noted for their 
resistance to antiseptics. Yet its effect on tissue is healing. 

Naturally then, Listerine is effective against other in- 
fections of lesser nature. Use it at the first sign of dan- 
druff. Lambert Pharmacal Co. St. Louis, Mo., U.S. A. 


LISTERINE gets rid of dandruff 


The safe antiseptic 


Kills 200,000,000 germs in 15 seconds 


. aiiinis RHR ARTS 
How it sounds 


to your NERVES 
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The rattling din of typewriters in 


nerves worn raw fromthestrain of 
business routine. They encourage 
costly mistakes...hampertheclear 
thinking of people paid to think. 


PERMANENT QUIET 
FOR YOUR OFFICE 


UNDREDS of progressive busi- 
ness men have found an easy 

‘way to subdue this annoying din. By 
applying Acousti-Celotex to their 
office ceilings they have succeeded 
in subduing noise—in raising the 
efficiency of their entire organization. 
Acousti-Celotex is a noise-absorb- 
ing cane fibre tile that comes in rigid 
units which are quickly applied to 
the ceilings in old or new buildings. 
The natural buff color and trimness 


The Celotex Company maintains an acoustical engi- 
neering servicewith whichallarchitectsarefamiliar. Tot. S.5.04- 
= 


Acousti— 


(evotex 


FOR LESS NOISE—BETTER HEARING 


of these units add to the heauty of 
any office. 

‘Acousti-Celotex is easily cleaned 
—the upkeep cost is low. If desired, 
itcan be painted and repainted even 
with lead and oil paints to conform 
with any decorative plan, without 
loss of its sound-absorbing value. 

Hospitals use Acousti-Celotex to 


Bw 
wd 


to subdue distracting noises and 
reverberations. Churches and thea- 
ters use it to assure proper acoustics. 
Mail the coupon below for addi- 
tional information. 
‘The Celotex Company, 919 North 


pal cities (Sce telephone books for 
addresses). In Canada: Alexander 
Murray & Co, Ltd, Montreal. 
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Providing 
alcoholic drink 
well organized business with an i 
‘atover three billion dollars 
s salesmen, 
its technical experts and traffic special 
ists, its lawyers, its financiers, even its 
code of ethics. It is ilicit, under cover, 
but not unrespectable; only some of 
ser hirelings are that. Its existence 
‘economic and industrial fact to be 
reckoned with. 

Alcohol for the bootleg trade is now 
made, thousands of gallons at a time, in 
great’ fermenting vats and modern rec- 
tifying stills. No chemical engineer would 
bbe ashamed to own this equipment as the 


product of his skill, There is a good 
Feason for this, as the present boot! 
fing industry is able to hire and, I am 
Informed dors hire, to lect the indus 
try’s operations and design its. equip- 
ment some of the ablest technical experts 
on fermentation and distillation 


A FEW weeks ago in Springfield I 
Anois, two of the country’s largest and 
most respectable industrial concerns, the 
Fleischmann Yeast Company and’ the 
Corn Products Refining Company, were 
indicted for conspiracy in furnishing, the 
Federal grand jury alleged, yeast and 
corn sugar to illicit distillers of alcohol. 
‘The point is not the guilt or innocence of 
these concerns in selling their products or 
in knowing how their products were to 
be used. The significant thing is the 


Dr. James M. Doran, bead of the Treasury Department Unit for enforcement of the Vostend law 


nature of the materials referred to, Mil 
Hons of pounds of sugar are being dive 
ted, it fs charged ‘by. the Government, 
ints this new, enormous industey of ie 
fermentation and distillation 


[5.1229 rrohibition authorities aid 
nearly sixteen thousand distilleries 
and seized over eleven thousand. stills, 
many of them giant affairs two or three 
stories tall. Houses looking like private 
dwellings on the outside are found to have 
been gutted, the tall columns of stills run 
from basement to attic, fermentation 
vats holding thousands of gallons. in. 
stalled, and the whole interior converted 
into a modern, not ineflicient alcohol fac 
tory. Other stills by hundreds have been 
built in old, converted factories; in 
garages with’ the still columns, which 


9 


must have height for good opera 
tion, cut through the floors fram 
basement to upper stories; even in 
farmers’ barns, where the tall eylin 


tiers of adjacent silos make excel 
Tent places for the columns of the 
stills. 
PPPS increasing industeializn 
tion of illicit alcohol was the 
burden of the answer made by 
Dr. James M. Doran, well-known 
chemist and now United States 
Prohibition Commissioner, when L 
asked him to tell me for PopuLaR 


Sctexck Moxtuty where Ameri 
booze is coming from. 1 hav 
firmed the Commissioner's 
ments from many” sources 


Tha 


askell officers of agencies opps 
to prohibition, police officials, 
Iibltionists, Congressmen 
tenders, bootleggers. and court 


officials who deal frequently: with 
prohibition cases, All opini 
the same. Dealing i 
business and js organized! as such. 
‘This fact is changing the way’ of get- 
ting alcohol. When prohibition went 
into eet, Dr. Doran tld me, there was 
much liquor in storage in bonded ware- 
Howes and similar places. “Owners were 
allowed to retain this liquor, for medicinal 
sale or for any other legal use. At that 
time, too, bootlegging and illicit manu- 
“facture of alcohol were new businesses 
not yet organized. 


ESE facts combined to direct the 
first flow of illicit liquor out of ware- 


houses into the hands of small, ill-organ- 
ized distributors. Stores of whisky and 
other liquor were rifled, with or without 
the consent 


f the owners: guanis were 
viduals even went so far as 
whole warchouses full of other 
ptople’s whisky, and then steal the pron 
erty for which they were responsible. 
cheerfully paying damages when they fell 
due, as the profit on illicit sale was great- 

wan any possible legitimate damages. 
This first phase of the bootleg industry 
lasted, I gather from statistics and other 
facts presented to me by Dr. Doran and 
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his officers, for two or three years after the 
new law went into effect Jan. 16, 1919. 
By 1922 of 1923 most of this ‘stored 
liquor was gone. The former legitimate 
distilleries were closed. All the ware- 
houses either were too well guarded by 
honest officials to be reached or already 
hhad been rifled of their contents. The 
budding illicit industry needed a new 
source of supply. 

‘This was found in denatured alcohol. 
Alcohol is one of the world’s most im- 
portant industrial chemicals quite aside 
rom its use in beverages. Even before 
prohibition, the production of alcobol for 
the manufacture of extracts, drug com- 
pounds, lacquers, antifreeze ‘mixture for 
automobiles, and’ other chemical uses far 
exceeded its use in whisky and practically 

yualed the amount of alcohol drunk in 
wine and beer. Nowadays the American 
chemical industry has so far expanded 
that it uses nearly twice as much alcobol 
a8 was distilled for use in. beverages- 
except beer—before prohibition went into 
effect. 

Even before 1919 much of this indus- 
trial alcohol was “denatured,” that is, 
chemicals were added to give it a bad 


‘which can turn out five gallons 
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taste or a bad smell or to make anyone 
who drank it ill. In those days this waa 


done to make such industrial alcohol 
exempt irom the tax laid on 
beverages. 


eoholic 
Little time was wasted in an 
ce th 

formulas proof against rec: 
the alcohol, as no chemist 
could have 

trouble to remove these evil tasting 
things from cheap denatured alcohol, 
since he could buy’ good alcohol for only 
fa few cents more, an amount consonant 
with the federal tax. 

When the supply of illicit whisky 
stolen from warehouses began to grow 
short, the bootlegning industry, as Dr. 
Doran told me the history, turned to this 
denatured alcohol... Chemists had no 
great difficulty in removing the added 
materials from the denaturing formulas 
then in use, leaving reasonably 
alcohol. Gradually this aleobol b 


at that time, 
ay object in taking the 


pure 


Moonshine» inthe mountains ofthe South always maul boase, tt unde prohibition they have increased their 
‘operations enormously as is shown by theses 


neohal in eight mites, 


replace, in the bootleg market, the mate- 
rials stolen from the warehouses. It is 
not necessary, the uninitiated should be 
informed, for a bootlegger to have 
whisky, gin, brandy, and all the rest in 
‘order to supply his customers with what 
they want. Any liquot and many wines 
can come out of the same alcohol barrel 


TTHERE, is great outcry at, present 
about “synthetic gin,” yet seldom hi 
America seen anything else. Real gin is 
generally supposed to be made by fer- 
renting the bere of the juniper an 
stilling the product, just as whisky 

ide by fermenting and distilling a 
ash” of water and grain, or brandy 
by fermenting and distilling grape juice, 
‘or rum by fermenting and distilling a mix- 
ture of sugar and water. That was the 
theory about gin, 

Once, before prohibition, I tested (be- 
ing then a practicing chemist) one bottle 
‘of gin which apparently had been made 
in that way. But then, as now, virtually 
all the gin drunk in America, no matter 
hhow foreign and pretentious the label, 
was made synthetically out of juniper 
oil, other flavoring matters, and alcohol. 
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‘The blending, itis true, was better 
than now and sometimes the 
blended product was redistilled 
for aged to improve the flavor; re- 
finements which the present-day 
industry has not yet reached. 
But all American gin, practically 
speaking, was just as “synthetic” 
fifteen years ago, before probibi- 
tion, as it is today 

‘Also it was very little more 
wholesome, for one thing that the 
present well-organized "bootleg 
sing industry has learned is that 
it is not good business to poison 
one’s customers. Little of the 
booze now on the American mar- 
et is really unwholesome, assum- 
ing that any booze is wholesome. 

Probably there were about as 
many instances of poisoning from 
bad liquor in preprohibition days 
as now. At present, at any rate, 


This 


it is chiefly not poisons but alcohol, 
just the same as it always was, that 
sends heavy drinkers to the hospitals and 
the casualty lists. 


AS TO taste, it is not possible to con- 
gratulate’ the present industry so 
hly. Today not only the gin, but the 

brandy, liqueurs, and other 
ks fare macle from raw alcohol “‘cut”” 


flavored with special mixtures 
of chemicals, plant extracts, or other 
Tnaterials to make the final liquid taste 
like ‘Scotch, rye, absinthe, ot ‘whatever 
the trade demands, ‘There is nothing new 
about this, Liquors have been made that 
way foryers. 

Tam not sure that itis not just as good 
a way as any to make these materials 
One reason why the Scotchmen on their 
moore and the Irishmen on their peat 
bogs made whisky in the traditional ways 
wwas that they had no alcohol and no way 


load of lic beer, seed and dumped by peo 
hibition oficers suggests the quantity now being mate. ful 
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A high-class 


sf penta days. Dien and ewer furnish the aro ah 


ibarn bat even thea, t's ai, ont ofthe booae wae no better thaa the morern bo 


of making it, except by mixing 
malted grain with water and then 
setting it aside letting nature take 
its course. 

Probably the present method of 
making all these things to order 
out of cheap, easily stored ex- 
tracts and raw alcohol must be 
considered an industrial improve: 
reat store used to be set 
on “aging,” and it is true that to 


keep a raw distilled liquor in a 
wooden barrel charred to char: 
coal on its ins 


does destroy, in 
chem- 


‘exist in natural whiskies distilled 
from fermented grain. ‘Though 


that isan advantage for real 
whisky, it can do synthetic whisky 
litte good. If the maker starts 
with ‘pure alcohol, dilutes it 
properly, and adds nothing harm- 

‘accidentally or otherwise, 
ging will not make the result: 
ing whisky, gin, or brandy a better or less 
harmful drink. 

Any way, the present bootlegging indus- 
try makes and distributes a very fair 
quality of booze, virtually all made syn- 
thetically out of raw alcobol. In 1923, 
and for a few months thereafter, th 
alcohol was coming, I have explained, 
from the chemical reconditioning of the 
various kinds of denatured alcohol then 
on the market for legitimate industrial 
purposes. Up to that time, the activities 
of the Governmental enforcement officers 
had been devoted largely to guarding the 
warehouses and trying to catch the 
thieves. “As the source of supply shifted, 
the prohibition officers shifted around 
too, and arranged to make more and 
more dificult the reconditioning of the 
denatured alcoholic materials 

‘Dr. Doran admits, and every chemist 
will agree, that it is quite impossible to 
pat into ‘alcohol any poison or other 
Senaturant that another chemist cannot 


remove. Chemical analysis, to wh 
majority of chemists devote their lives, 
consists in just this taking apart of dite 
ferent chemical substances after they 

ged. But what the pro 
ion authorities could do and did do 
with the denaturing formulas was. to 
make them more dificult and more costly 
to take apart. 

Most of the denatured alcohol now 
sold, for example, is made iccording to an 
Approved formula known as number five. 
GF this alcohol, intended chiefly for antic 
freeze mixture’ in automobile radiators, 
forty or fifty million gallons are sold each 
year; about as much alcohol as was in all 
the whisky, gin, and other hard liquor 
sold before’ prohibition. This. material 
contains, as the denaturants added to the 
pure alcohol, about four percent of wood 
Alcobol, a small amount of kerosene or 
gasoline, and a similar small quantity of a 
Special denaturant called Aldehol, which 
is composed of certain simple chemicals 
that are related to alcohol itself but are 
not drinkable, 


[725 possible to take these denaturing 
materials out of the alcohol again and 
leave the latter reasonably pure. All that 
is necessary is a large and complete dis- 

ing system, a skilled chemist, plenty 
of time, and the labor, fuel, and patience 
necessary for red the material 
over and over again, sometimes from cet- 
tain added chemicals, until all of the 
harmful substances have been removed. 
That is precisely what a chemist does, in 
fact, when he wants to analyze oneof these 
denatured mixtures. 

The only trouble with this procedure, 
from the viewpoint of the bootleg barons, 
is its cost. No industry will buy its raw 
materials in a dear market if it can find a 
cheap one; and that brings us to the 
present period of big-business bootlegxing. 

‘By 1926 or 1927 the efforts of the pro- 
hibition authorities to tighten up the for- 


mulas for dena (Confinued on og 
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A year and a half 
lotion pletures 
‘il "be wioliy ct 
partly in eolor 
"Three years fom now the 
black and white photoplay 
will be as rare as the silent 
piture fa today.” 

With these words, the 
head of the production de- 
partment of one of Ameri 
ca’s largest motion picture 
‘corporations recently gave 
mera gimp nto the 
itera brilane future of 
the film industry. 

Hisprediction wasbased 
upon'& new and Tevoli- 
tionary development in 

jeture making. Producer 
fave discovered that the 
public is enthusastc over 
color and that it means 
tmoney at, the bor ofice 
Hence, “color” is the 
watchword in the world 
Of the cinema today, Just 
as “sound” was three 
ears apo: 
**Fout al-color musical 
motion pictures, photo- 
frapbed ‘and peated. by 
Tre socalled Rechnicolor 
pieces, re attracting 
e tulences on Broad: 
vray, New York Clty, as 
thisis wetten, Many other 
talkles and” “singles,” 
mainly in black and white, 
fave tinted sequences. A 
year ago On wil he Show, 
the first all-color talking 
and singing picture, start- 
fd the color rush! ‘This 
Year no fewer than 100 featurefength 
Yictures, entiraly oe partly. in coor, 
‘will be shown in theaters throughout the 
county. 

"To meet this heavy production sched- 
ul the Technicolor Corporation, which 
takes the colored movies for the various 

reducers, has just. completed a Sith 
large plant in Hollywood. It has two 
other laboratories in the picture colony 
and two in Boston, Mass, Eventually 
the ‘new "plant, ‘costing more that 


Led bei. foe 


How pictures forthe wide screen are made on standard ilm by the Douglass process. Let, a picture made on standard film with an oii 


eon, "Cent 
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New Ideas Sweep 
Movie Studios 


By MICHEL MOK 


$1,000,000, will have a capacity of 47,000 
feet of colored film a day or about 
14,000,000 feet a year, enough to prepare 
more than 2,000 prints of feature films, 

ch is 6,500 feet! 


Working triple shifts and. thirty 
special technicolor cameras, operated by 
trained crews, are rushed from studio to 
studio and kept grinding night and day. 
‘This sudden demand for color pictures 
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Battery of 
that), phot 
Sout ot Mis" eer, ix 
which” John Motor 


tack is stared. Note 
the lange “Grandeur 
‘camera fn the center: All 
SSmeras ate mufled to 
il the sound of their 


is a direct outcome of the 
‘great success of the talkies, 
Which, begun in 1927 as a 
desperate experiment by 
a producer who was in 
financial straits, are now 
presented in 12,000 of the 
20,000 moving picture 
theaters of the country. 
Sound pictures, it is 
claimed, have added more 
than 10,000,000 persons 
to the weekly cinema 
audience of the United 
States and increased te- 
ceipts thirty-five to f 
percent. But sound did 
more than that, It an- 
swered the old question: 
What is wrong with the 
movies? It was this: the 
Public was tired of the 
silent films. ‘The satura- 
tion point had been 
reached the industry was 
stagnant. It needed a 
new id element of 
appealing interest, 


HIS is the lesson the 

producers have taken 
to heart. They are not 
to be caught napping 
again. And there is sound 
reason for their watch- 
fulness. According to sta- 
tistics ‘recently compiled 
by the International La- 
bor Bureau, at Genev. 
Switzerland, $4,000,000, 
(000 is invested, ‘through- 


picture industry. Of 
this staggering sum, half 
belongs to American concerns, 

Movie men, therefore, are eager to 
add to their bag of tricks any potentially 
successful new development. Recently 
there have been other revolutionary 
novations aside from color. One of these 
is the greatly enlarged picture, taken on 
wide film and projected on a huge screen. 
This was introduced to New York a few 
weeks ago when the Roxy Theater gave 
the first showing of Happy Days, a s0- 
called “Grandeur” production made by 


| 


y 


fer, same scene shot with leas that compresses wider angle of view on iim. Projected with special lens, this appears a4 ght. 
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“This is what the studio people 
filmed. "Tae members of the ch 


the Fox Film Corpora- 
tion, Photographed ‘on 
film seventy millimeters 
Wide, twice the standard 
width, this giant photo 
play was flashed on a 
Screenforty-twoteetwide, 
filling the entire breadth 
of the Roxy stage. ‘The 
‘ordinary screenistwenty= 
four feet wide and eight 
cen feet high. Grandeur 
films. add. twenty-five 
percent to the height of 
the picture. 


RODUCERS do not 
‘aim that Grandeur 
tures are three-dimen- 
ional, which they decid- 
ly are not, but they do 
and justly, that they 
create a somewhat stere- 
scopic effect. There are 
twofactors that cause this 
illusion. First, it is more 
natural and comfortable 
for the eyes to take in a 
scene spread on a wide 
surface than one on a 
harrow one, Secondly, 
the edges of the picture, 
because of the great 
width of the screen, are less obtrusive or 
entirely eliminated. 

‘The new wide film has two real ad 
vantages. Because of the greater te 
tory covered, more persons can be shown 
clearly on the screen at once. 

‘This is especially valuable in 
the now popular picturized 
rosea comedies, in which big 
groups of choris girls and 
dancers are presented. For the 
same reason outdoor pano- 
ramic views become more effec- 
tive and beautiful. ‘The second 
advantage is that the width of 
the film allows for a wider 
sound track. One tenth of an 
inchisall that can beallowedon 
standard film, On Grandeur 
the sound track is one quarter 
ofan inch wide. This produces 
a better sound quality and re- 
quires less amplification. Also 
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a Schuftan picture was being 
Taal pans were pice te set 


Diagram makes clear how the stuiio set shows through the mirror 
Ivnilver remove sits image caa Wend with the feBevted plete 


be a combination of color, wide film, and 
sound. From reports current as this is 
written, it seems likely that, outside of 
New York City, the “high, wide, and 
handsome” pictures will not be shown 


‘This is what the 
snlrror pict 


ence saw when the optical 
jt, was drown on the Sere 


yr some time, The reason is that the 
big four” of the industry—Fox, Par 
mount, RKO, and Warner Brothers—as 
yet have not ‘agreed on the exact width 
of the enlarged pictures. Such agreement 
is essential because presentation of the 

movies will force the theaters to 
acquire new equipment such as projec- 
tion machinery and screens. In many 
cases introduction of wide films would 
even entail the remodeling of the stage 
or the entire house 


HE Fox organization 

release a wide picture, insists on a 
seventy millimeter film. On the other 
hand, the Spoor-Bergren film, controlled 
by RKO, is sixty-five millimeters wide, 
What width the other two concerns favor 
is not known, but their opinions, too, 
seem to be divided. Morcover, the big 
Producers are reluctant to saddle the 
additional cost of wide picture equip- 
ment on the exhibitors, many of whom 
are carrying heavy financial burdens due 
to recent installation of apparatus neces- 
sary to present sound pictures. 

For the time being, probably the only 
novelty at your favorite movie house, 
unless you happen to live in New York 
City or in Hollywood, where one theater 
also is equipped for the showing of 

color 
cs. To be exact, it will 
be the only development you 
will be able to see from your 
seat in the theater, But 
hind the screen,” or rather, in 
the studios and laboratories, 
new tricks of movie magic are 
being introduced to improve 
Photoplay’ quality and. 
cutting the cost of production, 
increase the number of fine 
pictures, 

‘The Bell Telephone Labo- 
ratories in New. York City, 
which were the greatest factor 
in making sound pictures pos- 
sible, having developed two of 


the first to 


Jess magnification of the pic- 
ture itself is necessary, result- 
inginsharperand less "rainy 
images. 

‘Naturally, the next step will 


A simplied diagrammatic explanation showing, step by step, the prin 
es ef the technical peoses from the studio thot to the Heise im, Hinwed 0 


the three principal talkie de- 
vices now in general use, are 
seeking constantly t 
their products. Their latest 
pore $3) 
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ism 


‘The hypnotic “falling test, 


HAT 

tism? 

‘To this question Wesley R. 

Wells, professor of psychology 

Syracuse University, has given, in the 

March issue of Poputax Sciexce Moxtu- 

Ly, an answer with which I emphatically 
disagree. 

Patient investigation of all kinds of 
so-called hypnotic phenomena has con: 
vvinced me that there is only one correct. 
answer and it is this: The truth about 
hypnotism is that it does not exist. 

Because time and again it apparently 
has been demonstrated, thousands of 
cere and intelligent people believe in t 
imaginary force. Because they found it 
a likely peg on which to hang mysterious 
happenings that they could not other- 
‘wise explain, a number of medical men 
and psychologists have taken it seriously 
and sincerely believe in it. 

As a matter of fact, hypnotism is 
nothing but a high-sounding name for a 
form of strong suggestion. For example, 
Professor Wells tells how he hypnotized 
a college student, making him believe 


js the truth about hypno- 


merely cane of lat ecll 


demonstrated by Hlachstone., He describes 
um om the part of the subjert 


that a half-dollar placed on his forearm 
was a red-hot iron. Naturally, I believe 
this report made by such a distinguished 
scientist, but I refuse to believe that 
hypnotism was involved. The suggestion 
seems to me no more remarkable than 
many others not attributed to hypnotic 
influence. 

I know of a negro who had stolen 
some grapes and eaten them and who 
then overheard the owner of the vines 
say that he had sprinkled Paris green on 
the grapes. He intended to worry the 
negro, and he did, The thief became 
violently ill and suffered great agony 
Obviously, there was no hypnotism in 
this; there was just the power of suggestion 
working on the imagination. 


"AR, bewilderment, absent-minded- 
ess, and even stupor or temporary 
indifference to surroundings or pain are 
states of mind experienced by nearly 
every human being. While in one of these 
conditions, an otherwise normal person 
frequently’ will behave in a strange or 
unexpected manner. 


Fe ake, Says a 
magician i 


toa pore 
calls it R e al 


By 
HARRY BLACKSTONE 


OUR March 

R. Wells, professor of psy- 
chology in Syracuse University, 
gave his views on hypnotism. 
Harry Blackstone, the famous 
magician, read Professor Wells 
article and sent us the following 
comment. Since it is the policy 
of Porvtaar Screxce Moxtaty 
to open its columns to those 
who have made independent 
research in any field of science, 
nt ‘Mr.’ Blackstone's 
reply as an interesting exposi- 
tion of the other side of a much- 
disputed question. 


sue, Wesley 


we pI 


‘Those who believe in hypnotism seem 
to think that simply because one of 
these familiar states of mind happens to 
‘occur under unusual circumstances, it 
proves that the condition is the result of 
4 peculiar power called hypnotism, 


F THOSE who hold this belief were to 

say that there are certain ways in 
which one person may encourage fear, 
bewilderment, absent-mindedness, or stu 
por in another, they would hit the nai 
‘on the head. 

Suppose I suddenly thrust a loaded 
revolver against a man’s ribs. Governed 
by fright, he may behave in a number of 
unusual ways, but he will not be hypno- 
tized. If I make the same experiment 
with an unloaded gun, he will probably 
be just as frightened.’ Should T use a 
toy gun, many persons would be. so 
terrified as to be incapable of distinguish- 
ing between a real revolver and an imi- 
tation. There are others in whom the 
sudden action of the bare hand, without 
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either pistol or toy, would produce the 
same degree of fear.’ Yet there would be 
no by about it. It merely would 
be an illusion created in the mind 
person by the convincing action 
other person, 

Loss of memory (amnesia) and in. 
creased memory (hypermnesia), men, 
tioned by Professor Wells as states that 
may be induced by hypnotism, ate com 
‘mon mental occurrences under norm 
circumstances. 


NDER the stress of excitem 
‘many persons will forget the 

important matters. A name 

to them as their own, ill slip the 

minds. ‘The boy who has 

letter-perfect forgets it. when he ster 

‘onto the platform. 

Cases of suddenly 
increased memory are 
also frequent. 
long-forgotten 
dent, name, face, 
thought, tune, or 
story will spring into 
one’s mind at the 
most unexpected mo: 
ment 

The a 
hypnotic 
simply tend to induce 
such states of mind 
If his “passes” or 
other antics arg, ds 
turbing, the “sub. 
ject’ will become ex- 
cited and naturally be 
susceptible to forget 
fulness, If the "'sub- 
ject" isnot disturbed, 
nut is Tulled into a 
contemplative state 
of mind, he will be 
apt to remember past 
events, 

In speaking of 
“passes,” Professor 
Wells’ states that 
face-stroking manipu: 
lations made by’ the 
hypnotist are intend 
oil to bring about a re- 
laxed and drowsy 
state, such as one 
may experience when, 
in the barber's chair, 
enjoying the mani 

tions of the barber. 
his fits in exactly 
The barber is not a 
hypnotist, yet he is 
getting the same re- 
sults. "When the hyp- 
notist does produce unusual effects, it 
is because he takes advantage of a men- 
tal condition that the ‘subject might 
have attained in a barber's chair 

ing automatic writing with hyperm- 
nesia, Professor Wells gives an instance 
of student. who, under, “hypnosis” 
wrote down past events that he had 
forgotten. 

Automatic writing, like sudden flashes 
of memory, is a common mental reac- 
tion. Thousands of people draw queer 
geometric figures, faces, and diagrams or 
write apparently meaningless words while 
waiting for a telephone connection or 
listening to an uninteresting discussion. 


some 


POPULAR SCIENCE MONTHLY 


Is that hypnotism? 


oF not. It is 
chiefly absent-mind. 
has been defined as 


Iso be called 
form of 
ilder- 


‘The professional hypaatis’s confederate, when laid with his feet on one chair and hi head 
nature, arches his hack and hecomes a human cantilever that cas support erst heh 


Flint, famous “hypnotist.” Two of us 
were standing close beside the peHformer, 
and he quickly looked us over. 


TORK with me, boys.” he whis- 

pered. “Do everything I tell y 

See me after the show; I'll fix you uj 

We entered into the game and did all 

the foolish things the professor sug- 

gested. Afterward, we went to the 
stage door and were paid. 


‘The professional hypnotist uses vari- 
ous attifices to make his “demonstra- 
tions” appear effective. Troublesome 


committeemen he classes as “unsuitable 
subjects,” thus disposing of them. Those 


naining are persons 
can easily deceive, 


or who will work with 
him on request, and 
his own, “plants” oF 
horses.” He depends 


horse 
this most sensational 


Placing his finger 
upon a person's fore 
head, the, hypnotist, 
says: "Close your 
eyes. Keep thie m 
closed. “Look upward 
without opening your 
eyes. Now! You can 


not open your eyelids 
You cannot open them! 
Ts 

The 


uubject makes 
the attempt and fails, 
Wonderful! But no 
hypnotist is necessary, 
Any one can try it for 
meet, tis virtually 
impossible to open the 
eyelids while the eyes are raised. 

A professional hypnotist can make a 
normal person stutter. He tells his “sub- 
ject” that he cannot talk without stutter- 
ing. The “subject” denies this. Then 
the hypnotist gives him words to repeat 
aloud. ‘The “operator” begins to stutter 
over the words, and soon the “subject” 
is doing the same thing, 

‘This is a very convincing test. Yet it 
is purely a case of clever suggestion. A 
somewhat nervous person will become 
confused and in his embarrassment will 
experience, under suggestion, the un- 
certainty Suffered by the chronic stam- 


merer. (Continued om page 148) 


Nexacoll cast of 
Vienna murder 
ces hand, They 
Ste very liebe 


By HYATT E, GIBSON 


LUE-FACED, the neck swol- 
ien to twice its normal size, 
the body of a young man 

was found some weeks ago in a 
woods on the outskirts of Vienna, 
Austria. He had been strangled. 


the throat. ‘There was not a mark 


of identification on the victim. 
‘The police took the body to the 
morgue. 

‘A hurried telephone call was 
made. ‘Ten minutes later a tall, 
stoop-shouldered, bearded man en- 
tered the mortuary chamber. Peer- 
ing through tortoise-shell spec- 
tacles, he examined the corpse and 
silentiy set to work. From a bag he 
produced a box containing a sub- 
stance resembling chopped raw 
meat. This he heated, allowed to 
cool, and then with quick, dexter- 

wis "hands he applied ‘the materia, 

extremely flexible, to the murdered 
man's face and neck. “The hair he cov: 
ered with the stuff by means of a broad- 
mouthed syringe. In half an hour the job 
‘was finished, and that same afternoon the 
victim was buried, 

‘Next morning a bust of the dead man, 
startlingly accurate in every detail, in- 
cluding the murderer’s fingerprints,’ was 
delivered at police headquarters. Within 
a week, the victim's relatives identified 
the cast, and a few days later the police, 
with the fingerprints as a clue, captured 
the criminal 

‘That was one of the first successful 
tests of a new method of crime detection 
and identification devised by Dr. Alphonse 
Poller, Viennese anatomist. Since then, 
the police of the Austrian capital have 
adopted it and discarded the Bertillon 
fingerprint system. For Dr. Poller’s mod. 
cling material, which he calls 
and the composition of whi 
can be applied with facility to the living 
fr the dead. The Viennese rogues’ gal- 
lery now resembles an old-time dime 
museum, filled with reproductions of the 
faces, noses, ears, and particularly the 
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“Death Masks” to 


Solve Crimes 


hhands of all manner of lawbreakers. 
Already several crooks have been 
trapped through these “death 
masks” of the living. 

In many ways negacoll is supe- 
rior to clay and other substances 
used in making plaster casts. Fash- 
foning a cast of a living person is a 
lengthy, laborious process involving 
the danger of suflocating the sub- 
ject by closing his pores. With 
negacoll a head may be reproduced 
inside half an hour. ‘The usual 
death mask presents only a sketchy 
likeness; the hair, for example, is 
never copied successfully, 
duplicate the back of a head 
to impossible. Through its ex- 
treme plasticity negacoll produces 
an almost incredibly exact image 
of the subject, showing each in- 
dividual hair ‘on the head and 
the tiniest line in the face. 

In casts of the hands, the whorls 
fon the finger tips are so distinct 

c 1 
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Poller, Viennese anato- 
‘ethad of mang death 


in making a cast ofthe top of the 
ead the neal pt wih 
ote the dtincness othe ars 


‘This cast was made of a victim strangled in a 


forest-near Vienna. From it the dead. man wat 
‘ented by relatives several days alter his burial. 
Fingerprints on neck helped find the murderer 
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Oil Makes the World Go Howd 


Do you know what lubricant 
does and why it is true that all 
your comforts and even food de- 
pend upon it? This article shows 
what smooth running wheels 
mean to our civilization and 
why if they stop men will starve. 
By 


GEORGE LEE DOWD, JR. 


(EN Army airmen from an east 
em air field join the Caterpillar 


Club, by leaping from disabled 
planes with parachutes, they are aided by 
monet, above QA strange new use of graphite. ‘To prevent 


the formation of static electricity from 
friction, the folds of wk, rub together 
in opening inkled in the 
pack,  Beides being an’ excellent “con: 
Etctor, Terma e lubricant witch alow 
the silk to slide along with a minimum of 
friction. ‘The theory that caused the 
adoption of this precautionary measure is 
that static electricity might hold the silk 
folds together, preventing the parachute 
from opening in an emergency 

‘This is only one of many unique new 
tasks being found for lubricants. Today 
the world depends upon lubrication for 
its life almost as truly as the aviator de- 
pends upon his parachute. Without 
proper elimination of friction, the millions 
of whirling wheels that supply clothing, 
food, and information would stop, para: 
ti the rhe lyzed. Everything from wrist watches to 

cn the giant turbines of city electric pl 

5 would cease to function. Transpo 
‘would halt, factories would lie idle, man- 
kind would be cut off from sources of 
food, While the invention of the wheel 
‘made the present machine age possible, it 
was the devising of proper lubricants that 
has made it practicable, 


OW does a lubricant work? Before 
We can, answer. chat question, 
suust lear what friction is, Under a mi 
croscope, the smoothest surface is seen to 
bbe covered with projections, like a cat's 
tongue. When two surfaces are pressed 
together and moved, these projections 
interlock and resist movement. ‘This re- 
sistance is called friction. ‘The amount 
depends upon the roughness of the sur- 
faces and the force applied. Friction is 
divided into three kinds. First, solid or 
dry friction caused by two unlubricated 
saraoes ribbing inentiee: Seren 
riction, when partially lubricated sur- 
faces, coated with a thin film of grease, 
rub together. Third, fluid friction, when 
the surfaces are completely separated by 
the lubricant. 
Recent investigation has revealed that 
the oil film, which forces the surfaces 
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apart, is made up of at least three 
layers, One layer clings tightly 
to each of the surfaces and moves 
with it. One or more layers of 
free oil are between. Thus it is 
actually fluids, and not solids, 
that slide upon each other. ‘That 
is why oil lubricates things and 


makes them slippery. 


fl 
reethat iy the floctance 
of different layers of oil to slide 

st each other at different speeds. 
What this espen amounts to 
depends upon the viscosity or 
“uidity”™ of the il, sometimes 
measured by the time a sample 
requires to flow through a hole of 
given ‘size. Anyone who has 
stirred thin oil and thick grease 
and noted the difference in re- 
sistance to the motion will under- 
stand this, Variations in pressure 
have little effect upon fluid frie- 
tion so long as there is an oil 
film, no matter how thin it may 
be, "between the two surfaces. 

{in fact, a recent X-ray examination re- 
veals that a thin film of oll, only a few 
molecules thick, gives the most satis 
tory lubrication for an automobile engine. 
A film thirty-nine billionths of an. inch 
thick is sufficient to reduce to a minimum 
friction between two glass plates. All the 
speeding wheels in the world ride upon 
such a magic film of of 


HEN a machine shaft is at rest, it 
touches the bottom of its, bearing 
and the oil is forced up on each side. But 
when the shaft begins to tur, it acts as a 
pump and draws the lubricant und. 
Actually it rises into the air, riding on a 
hion of oll. One experimenter, F. L. 
‘airbanks, using super-accurate instru- 
ments, discovered that a shaft rises be- 
tween’ ,002 and .003 of an inch when it 
begins turnin 
{ip to the latter half of the last cen- 
tury, practically all lu- 
bricants were made from 
animal fats or vegetable 
substances. Tallow, 
sperm oil, castor oil, 
palm oil, ‘ere all used 
ly. Whale oil 
showed too great a tend- 
ency to dry out to make 
a good lubricant, but 
porpoise oil, taken from 
the head of this animal 


some steam engines, 
where the cylinders 
reach high temperatures, 
tallow is still employed 


as the lubricant, and 
huge turbines, castor oil 
is often used. ‘But these 
are exceptions. Petro- 
Jeum lubricants have 
practically supplanted 
Mother ki 

pg 
and vegetable oils tend 
to absorb oxygen from 
the air and so become 
rancid, thick, and 
gummy} when’ they 
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In cutting metal with a lathe the pola of the tool ust be lube 
fated to beep it cool, Adding sulphur to the oll helps it Gothic, i 


decompose they form acids harmful to 
metal. Petroleum lubricants, which are 
‘of mineral origin, do not have these 
defects. 


earsago, machine 
‘S'was crude, slow-moving.’ The main 
shaft of the first gas engine, built in Ger- 
many by N. A. Otto, made between 150 
and 250 revolutions a minute. At the 
time, this was declared by engineers to be 
the maximum that a gas engine would 
stand. ‘Today, 4,000 revolutions a min- 
ute are common’ in automobile motors, 
and racing cars make as high as 6,000 
revolutions a minute. 

As the speed of moving parts has in- 
creased, lubrication has had to become 
more effective. Medium priced cars are 
how designed to make more than seventy 
miles an hour, and practically every auto- 
‘mobile on the market can easily attain a 


(itso heavy that it would sto x small machine most be ose in these Diesel 
‘Sveliscre The shat Uy tar bon Dearigs of gnome, which ec berating, 
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milea-minute rate. Average 
speed on American highways has 
increased rapidly in recent years, 
‘The result is hotter engines and 
hotter oil and, consequently, 
greater difficulty’ in maintaining 
proper lubrication, ‘The average 
crank case oil temperature at 
thirty miles an hour is 130 degrees 
Fahrenheit, At sixty’ miles an 
hour, itis 190 degrees. Science is 
secking improved lubricants for 
the new cars, 


NE company, after exhaus- 
tive laboratory experiments, 
leased the Atlantic City Spe 
way and sent five cars 
{round the wooden bow! day after 
day at top speed, eight hours a 
day, to make tests of their new 
lubricant under actual high speed 
conditions. Tt is now known that 
there is no sure laboratory yard- 
stick for measuring the suitability 
of a lubricant for actual service, 
‘There is some mysterious element 

‘8 good lubricant that eludes 
pigeonholing. 

Another mystery is found in sulpbur 
cutting oils. They have the double pur- 
pose of lubricating and keeping cool the 
‘cutting edge of lathe tools and other ma- 
chine tools. It has been found that the 
addition of sulphur to the ofl results in an 
amazing improvement for certain kinds 
of work. Where ordinary oil requires 
eight turns of a machine to cut steel to a 
certain depth, oil treated with sulphur 
produces the same result with one turn, 
Why? Nobody knows exactly. 


GAIN, there is the seeming miracle of 
“deflocculated” graphite, produced 

by the distinguished American electro- 
chemist, Edward G. Acheson, who di 
covered’ the abrasive material’ known as 
Carborundum. ‘The name  “‘defloccu- 
lated” graphite means, literally, “with 
the lumps broken up;”” actually it is 
graphite that has been reduced to par- 
ticles so minute that 

they are nearly as small 
as single molecules. In 
fone test, a certain pres- 
sure on’ a bearing re- 
quired eight drops of the 
best lubricating oil a 
minute. When the 
amount was reduced to 
seven drops, the bearing 
“froze.” "Vet, under 
identical conditions, it 
was sufficiently lubri- 
cated with one drop 
every foo minutes of the 
same lubricating oil 
when it contained a mi- 
nute quantity of the de- 
flocculated graphite. 
‘This addition made the 
oil sixteen times. more 


ffiective. Whether this 
“miracle oil” will have 
handicaps that will make 

impractical for wide 


use remains to be as- 
certained. 

‘Another new weapon 
which has. been pro- 
duced by science in its 

(Continued on pope 154) 
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NEW IDEAS AND INVENTIONS 


On this and succeeding pages are described the latest achieve- 
ments of incentors and novel applications of scientific progress 
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NEW FIRE ESCAPE DEVICE 
IS SIZE OF ALARM CLOCK 


Fire protection may now 
be carried with one in a 
compact and convenient 
form. A. small, portable 
“spider life line, housed in 
a metal drum about the 
size of an alarm clock and 
with a body belt attached, 
recently was demonstrated 
successfully in London, 
ingland, ‘The novel fire 
fscape may be attached to 
the casement of an upper 
story window, In making & 
quick escape, a person 
only fasten the belt about 
his waist and lower himself 
by feedingout thesteel cable 
line from the drum as a 
spider spins his thread, Safe 
descent is said to be assured 
by an automatic control 
on the drum which “feeds” 
the line out at a definite rate. The descent 
can be stopped and started at will by the 
person being lowered, 


GERMAN FO} 
THEIR OWN 


Vanvante: silver foxes raised on a f 
in Eisenberg, Germany, report their 
safety, or peril to their keeper, via the 
radio “mike.” 

Success in raising these creatures in 
captivity is greatly hampered by the 
Attack of dogs and wil cts andy the 
temperamental disposition of the foxes, 
who in panic frequently kill themselves 
and each other, On this fox farm, which 
is near the famous German university of 
Jena, a microphone, like that used in 
radio broadcasting, has been installed in 
the fox pens and connected with an 
amplifier and loudspeaker in the keeper's 
quarters. When all is well only the nor 
mal night noises of the pack come from 
the loudspeaker. But if a marauding 
animal tries to break into the pens, or it 
a fight starts among the foxes, the noise 
magnified by the radio apparatus, rouse= 
the keeper, who can go immediately to 
the rescue. 


BROADCAST 
SOs" 


DROPPED FLARE LIGHTS 
AIRPORT FOR PILOTS 


Priors arriving at an airport after 
dark can turn on its lights from the air 
in a new system developed in Spain, 
‘When the pilot is over a triangle of col- 
red lights on the ground, he drops a 
lighted flare. Within the triangle, a con- 
crete pillar holds a sensitive “electric 
eye” or photo-electric cell. The glow of 


escape is 
5 : 
‘Necethe lever tau stars nad ope Scat 
flare dropped within 200 feet of the pillar 
sctostes the cll and operates an cectrc 
relay, lighting the boundary and obstruc- 
fon lights of the ainirome. A similar 
American device turns on the lights when 
2 tata oo. the approaching’ pane 
sounded (P-S.M., May ‘29, p. 72). 


ERCHARGERS CUT SIZE 
OF DIESEL ENGINES 
SUPERCHARGERS, those 
devices which feed com- 
pressed air to aviation mo- 
tors, enabling planes to fly 
to extremely high altitudes, 
may now improve, by filty 
percent or more, the power 
‘of Diesel motors used on 
sea, on land, or in the air, 
‘This is the claim of A. 
Rateau, French inventor 


Successful tests of what 
are said to be the first super= 
wargers of their kind de- 
signed for oil, instead of 
gasoline, motors have been 
made on a ship at Belfast, 
Ireland, previous tests hav 
ing been made in a Copen- 
hagen inctory. ‘The first, Diesel or ole 
burning motors. equipped with super- 
chargers were elght-cylinder, four-cycle 
ines used in pairs for passenger 
ships of 15,000 tons. ‘They 
(csigned for a maximum power of 
sepower apiece, but each de- 
out 5,000 horsepower with the 
Fs, a gain of one half. These 
hangers were turbine-blowers oper~ 
ated by the pressure of exhaust gas from 
the Diesel motors. 
declares that supercharging re- 
ize and weight of a Diesel mo- 
‘an important con- 
where oil motors 


alrealy: have been tried experimentally. 
The higher-pressure superchargers now 

jeveloped may effect even further 
improvements. Rateau has designed 


high-pressure types for aviation gasoline 
ors, and in this field now introduces a 


cmarkable new type to multiply by six- 
teen the atmospheric pressure at a height 
‘of 59,000 feet—should airplanes be able 
to fly’ that high 


WAR GAS AIDS FIGHT ON 
WORMS IN CHURCH 


Cueanstey has been called to help 
antiquarians save the woodwork in, a 
fijteenth-century church in Linz, Austria 

Like much of the older European 
furniture, the ancient altar and pulpit 
are wormriddled. Scores of methods to 
save them from further ravages have 
been tried in vain, 

‘As a last resort, the custodians have 
tried poison gas, developed during the 
war. Under the direction of experts in 
chemical warfare, the old church was 
sealed, filed with the poison gas, and left 
alone for a week. The seals were then 
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broken, the edifice opened and aired, and 
‘worship resumed. 

Whether the worms at work in the 
precious woodwork have perished or not 
cannot be determined for some time. In 
any event the old church probably. will 
have to be gassed” again before long, 
to kill any new arrivals hatched from 
larvae unaffected by the fumes. ‘The 
results of this new experiment in disin- 
fecting will be awaited with interest by 
antiquarians who are eager to preserve 
architectural beauty on the continent. 


OVERNIGHT PHONOGRAPH 
FITS IN TRAVELING BAG 


Crores, music, and a happy week- 
‘end may ali be packed together in a com- 
bination phonograph and, traveling bag 
lately put on the market. The phonograph 
4s built into the lower portion of the bag 
as solidly as a safe in the wall of a bank. 
Tt has a spring motor turning a disk that 
‘accommodates the regulation ten-inch 
phonograph record. 

Sturly' compartments make up the 
traveling kit section, with a cloth- 
ing tray fitting over’ the phonograph. 
All one needs to do when music is desired 
ig to remove the tray, lift the tone arm 
of the phonograph, and put on a record. 


95,000 SLICES TO AN INCH 


‘Tue most modern machines for making. 
thin slices can pare them off only one 
micron, about 4/100,000ths of an inch, 


tories for cutting fragments, of speci- 
‘mens for microscopic examination. Some 
of these are automatic devices which will 
Prepare from one specimen a series of sec 
tions for comparison. 
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POISON TESTED ON INSECTS 
TO SHOW FATAL DOSE 


How much poison it takes to kill an 

Hee Se cei fo wh De EL: 

‘ampbell, United States Department 
Agriculture entomologist, hopes “poison 
sandwiches” will give an'answer. These, 
made of two leaves with poison between 
them, are fed to the insects in the labora~ 
tory,” ‘The object of the investigation is 
to devise methods of exterminating 
sect pests without danger to beneficial 
insects. 

The “sandwiches” are used because 
fan exact method for measuring the quan 
tity of poison on a circular bit of leaf has 
been d |. An insect is allowed to 
eat the Jaf until observers in the labora 
tory believe the poison fal 
‘Then the amount of remaining leaf, and 
hence of poison, is carefully measured, 
and the insect allowed forty-eight hours 
in which to die or recover. 

‘The first experiments were made with 
silkworms feeding on mulberry. leaves. 
Dr. Campbell intends to try out his plan 
‘on many species of insects. 


‘TINY TRANSMITTER, SENT 
ALOFT, TELLS OF WINDS 


A. rvre of pilot balloon. recently de- 
veloped by the United States Signal 
Corps is used to learn the speed and di- 
rection of winds when it is impossible to 
follow the movements of a balloon by 
means of a theodolite. A miniature radio 
transmitter, sending automatic signals 
‘and weighing less than a pound, is sent 
aloft attached to three hydrogen-filled 

hich are inflated until they 
will rise at a speed of 200 yards a minute. 


finding receivers. From these data, re- 
ported to a central point, the speci! and 
direction of the air in which the balloons 
are drifting is worked out. 
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‘TURN OF SWITCH MAKES 
POWERFUL ANTISEPTIC 


Daxty’s solution, the antiseptic adopt- 
by war hospitals and in use in every 
rating room, may now be made by 
the mere turn of a switch. An ordinary 
lighting current. creates the antiseptic 
from a solution of common salt. The 
apparatus necessry comprises a last 
bulb container for the salt and an elec- 
trolytic cell which was originated in the 
chemical engineering laboratories. at 
Towa State College. What it docs is to 
rearrange the atoms of salt in solution s0 
lium hypochlorite, the basis of 
's solution, is formed. ‘The value 
of i slaton toc seo ey Saf 
ywer to split off little particles of chlor- 
The, called. nascent" Chlorine, ‘when ft 
‘comes in contact with animal tissue. In 
so doing it steriizes a wound, stifling any 
sgerms that may be lodged there and safe- 
guarding the patient 
‘Carbon electrodes are used in the spe- 
ial cell. “The salt solution flows out of 
the bottom of the glass bulb between 
the electrodes, where the chemical trans- 
formation occurs. The final solution 
passes out through a glass tube on the 
side of the cell. Electricity for the proc- 
ess is supplied by an alternating cur- 
rent light line through a battery charger 
and is controlled by a rheostat similar to 
those used on radio sets, 


ed 


FOG IN FRONT OF AUTO 
CLEARED BY EXHAUST 


Hor air from the exhaust is caught by 
a new device and sprayed in front of the 
car to reduce the danger of driving in 
fog, according to reports from London. 
This hot spray clears the fog to a height 
of about ten feet in front of the car, it 
is said. 

So rapidly is the clearing done that a 
speed of fifteen miles an hour through 
the densest fog is claimed to be possible. 


May, 1930 POPULAR SCIENCE MONTHLY 3t 


Emergency Dams Guard Holly- 
‘wood. small. 
Ike beavers wi 
hhamner, and ave to ud this 


timber check dame made necessary hy 
recent brush fire which sawpt over & ang 
of Gefith Park is Lon Angele, Call 
raving the hilldes barren of protective 
covering." The solidly" but ‘chain of 
‘Ete wl hald ack aie ao water 


Portable Talkies Arrive 


[Now business and education 
fay have thelr own sound 


feeink 
tora, tach contained tn 
‘Spars ‘cue end hung on 
ferns olan esos 
‘cage is tanpore Z 
tion, Sixteen-inch phonograp ” 
tered ae ted Coupe to 
ther on exible aa, the 
Sctencmllimetet ley" 
Pansat are pet wh 
Sioned. It H denned 
igang curenty 
Tho a partable converte? 
{onrectchorent maybe ob: 
tained. It ke desired, sent 
Eis we gan 
ed bythe machine, 
is The photograph abe 
taveloue b being exhibited. 


Radio Tube with Renewable Filament 


‘Mrs Quion, a ratio research work, has developed. 
this novel A. C: heater type tube. ‘The lecron-pro 
tdacing cathode iin the form olin nde coe 
‘Mone ead withthe glas bulb sealed around the open 
ot Th eating ent than pedo 
Sncw one inserted without destroying the vaca it 
the tube, Radio fans would have welcomed such a 
{ube in the days wee "alaments bared ou ll too 
ipa ‘modern tubes, howe 
choueqeduceg We of te stele 


Mrs. Clara Quinn, of Clevelaad, Objo. 
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TRACTOR-DRAWN MACHIN! 
PLANTS SUGAR CANE 

Warn the perfection of a machine for 
planting sugar cane, science has won 
another victory in the effort to conquer 
the Florida Everglades. 

“The cane planter is the invention 
C. Storey, for five years superintende 
mechanical maintenance of the Pan 
Canal and now mechanical engincer for 
‘The Dahlberg Sugar Cane Industri 

verting approximately 175,0 
acres of Everglades swamp land into 
up-to-date sugar plantation, 

Running on caterpillar treads, the ma 
chine simultaneously plows the swamp 
and sets the cane seed stalks. Drawn by 
‘caterpillar tractor, the planter, itis said 
sets twenty acres of cane 
in a day, the normal work. 
of twenty men, It is 
ipped with two bins, 
which carry enough cane 
to plant two acres, An 
elevator system, driven by 
poet ftom the tractor, 
lifts the cane from the 
ins to endless conveyors. 
‘These carry it to two 
chutes down which it 
slides into the furrows. 
One man watches the 
flow of cane stalks on each 
conveyor. 

‘The tractors draw the 
cane planters at speeds 
ranging as high as fifteen 
miles an hour. ‘The plows, 
which turn the furrows, 
are directly in front of the 
cane chutes and can be 
raised or lowered, while 
the machine is in motion, 
by power from the tractor. 

"Twenty of these plant- 
cers are now at work in the 
Everglades. Their operation, it is claimed, 
fs so simple that unskilled labor can be 
taught in a few minutes to handle them. 


PSYCHOLOGY MAY MAKE 
AUTOS RIDE EASIER 


AvroqomLe comfort is now being 
analyzed by testing motorists after they 
have finished a 150 to 400 mile run. Dr. 
Fred A; Moss, of George, Washington 
University, psychologist in charge of 
these tests’ believes that the comfort of a 
car should be judged by the amount of 
fatigue it occasions its occupants. This 
fatigue, he thinks, is nervous rather than 
muscular. As an indication of this a 
motorist who, after a long ride, tries to do 
mental gymnastics such as ‘arithmetic 
finds that he is below par. Other indica- 
tions of nervous exhaustion are headache, 
sleepiness, stiffness, and dizziness. 

Heretofore manufacturers have spent 
millions in search of devices for insuring 
smooth driving to automobiles, most of 
which have proved unsatisfactory, Dr. 
Moss said, while recently addressing the 
Society of Automotive Engineers in De- 
troit, If comfort were to be measured by 
psychological methods of the 
described, efficient “‘comfort-givin 
‘vices would be more quickly found, Dr. 
‘Moss believes. 
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STEEL “HOBBLE” SETS LIMIT 
TO NEW CAR’S SPEED 


Ix onDER to insure the engines of new 
cars against fast driving while en route 
via highway from factory to. near-by 
dealers, a carburetor “hobble” or con 
trolling device has been devised by a 
large automobile concern. | This “orifice 
governor” is a thin steel plate placed be- 
tween the carburetor and the intake 
manifold, having a small opening that 
Permits énly a twenty-five-mie-perhour 

mixture supply to be sucked into the 
Splindes of the motor. 

Any tampering with the control would 
be indicated by a break in a steel wire 
seal which is similar to those in general 
use by railroads to tell of unauthorized 
opening of freight car doors. 


Speeding, fs prevent this sbert_ ste 
“CcStic pated tween the carburetor sd 
the fotake nanfld when new tar i driven 
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PREDICTS NEW ORGANS OF 
THOUGHT IN MAN 


Tue: world awaits the superman, And 

iow science has predicted him. Dr, Con- 

stantin von Economo, of Vienna, has re 

cently prophesied that man's mind will 

‘ot only improve, but will develop new 
Addre 


rgans of thought g a congress 
fof world famous psychiatrists, or mental 
physicians, in New York City, he said 
that there are constant improvements in 

s mental capacity, and that. the 
imit of development ‘has not been 
ached, Dr. von Economo bases his 


prediction on studies of the cell structure 
‘of the brain carried on since 1917. He 
‘asserts that there are 107 regions in the 
brain, to some of which he bas been able 
to, ascribe § junctions. Up to 19 
Scientists bad described only twenty of 
such areas. If this theory is sound, the 
age is approaching when men will com- 
as readily as they now 


METER" MAKES 


CHEAP CARS QUIET 
‘Taxixc the rattles out of small cars is 
it is said, by a new French 

which de- 


made easy, 
invention, @ “rattle meter,” 
tects foreign noises in a vibra 
transmission case, or ch 
tomobile factory 

Developed for the automobile firm 
Citroen, ‘which makes a large part of 
France's small cars, the novel device con- 
sts of a microphone, a radio amplifier, 
fand an electric meter. The microphone is 
placed near the part of the car under test, 
land the electric meter’s reading gives the 
exact loudness of the rattle, based on an 
arbitrary scale, for comparison with 
dthers. Sources of objectionable rattles 
an then be located and removed. Hither- 
to the only way to check up on a car’s 
rattles was to give ita thorough road 
test. For economic reasons this practice 
is possible only with high-priced cars 
The new rattle meter promises the small- 
car buyer an automobile as nearly noise- 
proof as more expensive models. 
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NEW TYPE MICROSCOPE 
HAS NOVEL FEATURES 


Ususvatty powerful and versatile, a 
new microscope placed on the market for 
research workers can be adjusted by a 
quick change of its lenses to give any 
magnification from fifty to. 2,250 diam- 
eters, Such great magnification is extraor- 
dinary in a. portable instrument. The 
most powerful microscope in, the world: « 
4 bulky: piece of apparatus in the Beli 
‘Telephone Laboratories, New York City, 

nifies objects a litle more than 6,000 
ameter. " 

Inthe new instrument the stage, on 
which objects are placed for examina- 


evestrain of squinting by 
ble to use both eyes at 
once. ‘These slant toward the operator so 


that he may sit comfortably. relaxed 
Microscopic photographs may be made 
by laying the instrument on its back in 
8 horlzontal position, the design of the 


MAN-MADE PLAN’ 
STOCK FOOD AND PAPER 


‘A xew plant, “made” in England, 
after many years experiment by Leonard 
Browning, yields a valuable raw material 
‘which may supplant jute, hemp, and sisal 
fibers. Experts consider its wood excel 
lent for fine grade paper, and its seed 
highly nutritive as a food for cattle. The 
plant is known as brotex 
Tt can be readily cultivated, either by 
direct sowing or by transplanting from 
and its growth Is. very” rapid. 
‘The yield is sixty tons to the acre, pro: 
ducing slightly more than. two tons of 


the air-dried, commercial fiber. This is 
valued at $160 4 ton 
GAGE ON SQUARE SHOWS 
RECESS DEPTH 
Wer a new depth gage attachment, 
the combination square ‘of the garage 
man or machinist takes on new usefulness. 
‘The attachment aids in measuring in- 


1 i 


4 
"This age, with graduated blades, i lamped uo 
2 square il used to measure casting recesses 


POPULAR SCIENCE MONTHLY 


ment difheult 

ny other type oi 
ftrument. - Whil 
the square is held 
fon the upper sur- 
face of the casting, the gage plumbs the 
bottom of the recess. It can also be 
used to measure the depth of holes 
order to determine the proper lengt 
a bolt or plunger. 

‘Clamped to the blade of the T-square, 
the attachment uses a set of measuring 
blades graduated in various ways. A 
thin rod is also provided for measuring 
small holes 


of 


BLISTER FLUID 
DICTS: 


Fxow Egypt, rapidly becoming the 
medical center of the Orient, comes a re- 
port of the accidental discovery’ that 
Injections of fluid from a water blister, 
such as is raised by mustard plaster, 
may be used to cure the drug habit. 

Word of this strange cure reached the 
American Medical Association from the 
European Hospital at Alexandria, where 
Dr. Modinos, chief attending physician, 
had been injecting blister fluid into the 
body of an Arab afflicted with rheuma 
tism, a common treatment for this 
disease. But the Arab also happened to 
bbe a cocaine addict. To the physician's 
astonishment, the Arab completely lost 
his desire for cocaine. 
wg on a hunch, Dr. Mi 
ister fluid on 2 morpl 
Again the striking result, with a com- 
plete cure after two injections. With 
such unique evidence to support them, 
the officials of the European Hospital 
intend to test the treatment on all drug 
addicts that enter their balls 
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ARTIFICIAL SNOWFLAKES 
MADE WITH LIQUID AIR 


Axranictar snowflakes have been pro- 
duced for the first time in Los Angeles, 
Calif, a city that almost never sees 
natural snow. Professor John Mead 
Adams, of the University of California, 
ter ten years of research has perfected 
10 apparatus for creating snow crystals 
from liquid air, Immensely colder than 
the water vapor from which flakes are 
ol in the sky, liquid air exists at 
temperatures colder than 190° degrees 
below zero. In the Adams process, 
liquid air evaporates to form a stream of 
cold dry gas that meets in 
a cold chamber a counter 
stream of cold moist air 
only a degree or two above 
the freezing point of water. 
Instantly the super-cold gas 
turns the moist ordinary 
air into thousands of snow 
‘crystals. The flakes s0 pro- 
duced, “however, are $0 
small ‘that they ‘must be 
looked at under a micro- 
scope. Some of them grow 
larger by devouring, like 
cannibals, their smaller fel- 
lows 
All previous attempts to 
make snow by freeing fog 
or by cooling water sprays 
have failed. The flakes, all 
fof which are six-sided, ‘are 
formed. according to’ the 
Jaws of water crystalliza- 
tion; and their growth is 
believed to be due to con- 
densation on an initial crystal nucleus. 
‘The artificial fakes may be built up into 
numerousand varied patterns, ranging all 
the way from cul buttons to the intricate 
designs of lace. 


DOCTORS ADVISE WOMEN 
‘TO KEEP SHORT DRESSES 


Puysictans deplore the long skirt “re- 
lapse” of women. They would stop, if 
they could, the change of fashion which 
seems to be brit ack the hamperin 
dress, Healthy they claim is outraged 
by the long, sweeping skirt, which stifles 
activity. Ii there isa return to the “wasp 
w demanding corsets and form 
fitted dresses, it will mean, they say, a 
return of displaced organs. Greater 
health and endurance have come to 
women as the result of unrestricted 
physical activity 

G. Morgan, president-elect of 
the Ametican Medical Association, em- 
phatically declares: “Since the more sane 
type of clothing worn by women at the 
present time, there has been a strikin 
‘crease in physical defects, Lung capacity 
has been increased and lung activity be- 
come more nearly normal in the average 
young woman. There has been a marked 
improvement in circulation with a cor- 
responding improvement in the color and 
texture of the skin, with a lessening of the 
necessity of the use of rouge and powder. 
Let women guard the greater freedom 
of mind and spirit which has been given 
to them by their lately acquired physical 
freedom.” 
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Radio Squeal Is 
‘Music 
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‘ARDS OF ALUMINUM. 
LOOK LIKE PAPER 


Heer are the new playing canis of 
aluminum, recently described in Povvtax 
Screxce Monruty (Mar. "30, p. 66), 
They look exactly like ordinary cards, 
can be handled just as easily, and will 
not bend or tear, Also they can be 
washed if they become sticky or soiled 
after much use, 

‘Thecards’ weight makes them difficult to 
blow away, so they are particularly suit- 
able for the summer cottage or for camp- 
{ng of boating trips. 


PORTABLE RADIO SOUNDS 
HIGH VOLTAGE WARNING 


‘Less easily ignored than a “Danger 

‘oltage" sign, a new device, de- 
in France for electrical worker, 
danger signal when a line carry 
ing high-voltage alternating current is 
approached. ‘The compact apparatus, 
readily portable to be carried on the per” 
son, resembles a miniature radio set, loud- 
speaker and all, 

Its principle of operation is the same as 
causes interference in a home radio. re- 
ceiver from a near-by electric power line. 
‘The electric field or influence around a 
high-voltage carrier actuates a small 

with a vacuum tube and 
res inse the device. Tt sounds 
‘warning through a small but exceedingly 
sensitive loudspeaker when a push but 
ton contact is made. Tt may be used to 
‘warn of proximity to transmission lines 
carrying electricity at from 1,000 to 
100,000 volts, 


GROOVED SCREW DRIVER 
WILL NOT SKID 


‘Tite, hander a new “nonskid" screw 
driver is twisted, itis claimed, the tighter 
it grips the slot'of the screw. Its secret 
lies in a series of V-shaped ribs cut in the 
tip of the blade. This feature, the manu- 
facturers say, makes it possible to turn 
even battered and rusty serews. 
when driving greasy of oily screw: 
eliminated x = 
mage to the screw slots or to 
finish of woodwork by. 
driver is thus avoided, 
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NONFRAGILE COPPER IS 
SOUGHT AS CONDUCTOR 


Ixvesroxs, seeking fortunes in their 
search for a process of hardening copper, 
‘would better turn their energy to other 
problems. One of these is to find a way 
to take the fragility out of copper wire 
and still leave it a good conductor of 
electric current, declares W. H. Bassett, 
who is technical supervisor of a Water” 
bury, Conn., brass company. 

is fragile because of minute 
es of copper oxide in, the metal, 
he says. One of the reasons for alloying 
copper with other metals, such as zinc, 
is to remove this oxide. This metal or 
phosphorus is used to treat practically all 
the copper made into commercial tubing 
But such treatment increases the electr 
cal resistance of the wire and makes it less 
‘useful as a conductor. 

Copper alloys of great usefulness ha 
been discovered recently, according to 
Hassett." Because ofits resistance to cor 
rosion, ambrac, one of these new copper 
nickel alloys, is employed in making the 
condenser tubes used in steam power 
plants, Alloys of copper with sicon can 

welded as easily as steel and, incident- 

; yield a copper that has been hani- 
ened cheaply and effectively. 

One superstition that has persisted for 

years is that the art of hardening copper 

‘2 lost one. This is not true (P-S.Mf 
Dec. ‘27, p. 52); in fact, modern hard: 
ening methods are more effective than 
those of the ancients. A one-inch bar of 
‘good commercial copper, without anneal- 
ing, can be drawn to a wire only two 
thousandths of an inch thick. 


STARS THAT BEAT WOULD 
BURST IF THEY ROTATED 


Stas, like many human beings, can- 
not do ‘two things at the same’ time. 
Astronomers have long known that some 
stars turn on their axes, while others 
palsate like gigantic hearts. But the same 
star cannot do both. So Dr. Ross Gunn, 
of the Naval Research Laboratory in 
Washington, has reported to the Amer 
ican, Physical Socie 
‘This helps to explain the puzzle of the 
Cepheid variable stars, which are be- 
lieved to pulsate. But if they were also 
the strain of centrifugal force 
y would burst them apart. 


‘The V-shaped bs on thet 
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ofthis screw driver 
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NET, HOOKED TO CAR TOP, 
HOLDS MANY ARTICLES 


Witat the closet does for the house a 
new suspension net does for the auto- 
mobile, Attached by metal hooks to the 
bows supporting the top of the car, it 
carries papers, clothes, packages, blank- 
ets, maps, and other small articles, Fur- 
thermore, it carries them in a neat, safe, 
snd compact position. It keeps articles 
in plain sight where they can always 
decd. Tae wn intertoeore with eo 
room, its makers claim. ‘The hooks at- 
taching the net to the ceiling may be 
quickly screwed in. Thus seats need no 
longer be cluttered with “miscellaneous 
packages, often misplaced or lost, ‘The 
net, it is said, fits every make of car on 
the’ market 


INSULATOR AND CONDUCTOR 
IN ONE SUBSTANCE 

Mosr, substances are classified ai,“ 
sulators” or “conductors” of electric 
depending on whether they confine oF 
transmit it, but a new substance, known 
as “thyrite,” is both, This novel material, 
according to K. B. McEachron, General 
Electric Company’ engineer, is'an ideal 
safeguant for electric transinission lines. 
Onlinarily it acts as an insulator and 
prevents current from leaking. When the 
fine is struck by lightning, however, 
thyrite becomes a conductor and allows, 
the dangerous current to escape harm- 
lessly to the ground. 

“Thyrite looks like porcelain and has the 
color of black slate, It is molded by a 
complicated process from a number of 
materials, ig silicon carbide, a 
commonly-used abrasive called by vari- 
ous trade names. When adapted for use 
as a line protector the tips of a piece of 
thyrite are sprayed with metal and form 
the contacts, 

Because of its peculiar constitution, it 
behaves much like the common lightning 
arrester that protects radio outfits, in 
which a small gap bars discharges of 
Jow voltage but allows high ones to pass. 
In thyrite this seems to be a structural 
property of the material itself. It violates 
the familiar electrical law that doubling 
the voltage applied to a conductor in- 
creases the current to twice the amount; 
in thyrite, this increases the current a 
fraction more than twelve times, 
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WINGED OUTBOARD MOTOR 


CRAFT SETS NEW RECORD 

Aw rxoxsous dragon fly with a human 
heal his been seen recently flitting about 
the waterways of Alameda, Calif. It 
the “waterplane,” a new type cralt ab 
to make sixty-five miles an hour with an 
outboard racing motor. Two wide, fat 
bottomed pontoons joined in tandem by 
sturdy struts make up the "chassis," 
from which typical airplane wings spre 


laterally, The outbourd motor is plac 
‘on the rear pontoon. The wings are said 
to contribute to the high speed of the 
craft. A genuine airplane thrill is claimed. 


VERTICAL HEADLIGHT ON 
ENGINE TO WARN AUTOS 


+ Motorists who see, at a grade cross- 
locomotive pass with its headlight 
inting up in the air need not be 
surprised. ‘The Pennsylvania Railroad 
plans to test the suggestion that a per- 
penslicular beam of light may be an 
fective warning to motorists on highways 
that cross the tracks, i 
to equip a passenger loco- 
wertkalbedalghtand pas 
it over Ohio lines. Fer 700 or 800 feet 
the beam of light will ascend toveard the 
clouds. Experts believe that this beam 
will be visible to approaching automobile 
drivers at a much greater distance than a 
horizontal shaft of light. 


GAS TANK LOCKING CAP 
WILL THWART THIEVES 


A pevice to thwart gasoline thieves 
has recently been invented. It is a new 
type of locking cap for gas tanks that ean 
be opened only by its own key. The cap 
was originated as a means of preventing 
illegal gas leakage of all kinds. In case 
a car is stolen, the locked cap would 
prevent refilling of the gas tank and 
hhence the car could be run only as far 
as the gas already in the tank would 
carry it. The novel cap may be procured 
{or both automobiles and trucks 
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W TYPE AUTO TRAILER 
HAS ONLY ONE WHEEL 


Ax avto trailer which has only one 
wheel appeared recently on the market 
‘This versatile wheel adapts itself to any 
situation. The body of the trailer is 
tached rigidly to the automobile in the 
horizontal plane, remaining fixed no 
ter which way the car goes. Itis claimest 
that the new trailer is easier to maneuver 
than the familiar two-wheelers. Tourists, 
campers, and merchants may all find it 
in designs suited to their needs. 


‘TREATED WITH HEALTH RAYS, 
ICE CREAM CURES RICKETS 


Even ice cream is now treated with the 
rays of artificial sunshine to make it more 
healthful. When samples of about one 
ounce each were given, from fifteen 
seconds’ to ten minutes’ exposure to 


New type cap for gas tank 
OC cat loc on snd can 
be ‘opened only with the 
Repth preventing thet 
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ultra-violet or health rays emitted by a 
mercury vapor lamp, F. C. Button, of 
Moreh and two associates found, 


RUSSIA'S GIANT DY? 
BIGGEST IN THE WORLD 


Tue first hundred-thousand-horse- 
power dynamos ever designed for hydro- 
Electric power are under conatruction for 
« Russian power plant on the Dnieper 
River, according to a recent announce- 
ment of the General 
Electric Company 
‘These titans will be near: 
ly half again as large as 
the huge machines at 
Niagara Falls, N, 
many years the biggest 
of theic Kind in the work, 
and will far outclass in 
individual size, though 
not in number, the great 
turbines of the Cono- 
wingo, Md., plant de- 
<A ‘on page 49 of this 
Four of the turbine- 
and-dynamo sets are be- 
ing built. The power 
plant is to be erected 
at Kichkas, in the 
Ukraine, where, under 
the direction of Amer 
can engineers, the last of 
the turbines is to be installed in 1932 
Each generator will be forty-two feet 
in diameter at its widest part and will 
‘weigh 1,760,000 pounds, The steel shafts 
which couple each dynamo to its water 
wheel turbine are thirty-six feet long. 


2,000,000 PERSONS’ THOUGHTS, 
EQUAL ONE LAMP POWER 


Ir two million persons were to think 
of the same thing at the sarhe time, they 
‘would generate, collectively, enough clec- 
trical voltage to light one’ ordinary in- 
‘candescent lamp. 

‘This is the conclusion of Dr. Edmund 
Jacobson, of the University of Chicago, 
‘who says he has shown, after two years 
of experimentation, that a_ measurable 
electric effect accompanies human 
thought. In his experiments he used a 
string; gavanometer,” that can measure 
2 millionth of a volt of electricity. 

Subjects in Dr. Jacobson’s laboratory 
hhad electric contacts attached to the right 
biceps or pulling muscle of the arm, the 
other end of the wires being connected 
to the galvanometer. At a signal, a sub- 
ject would try to imagine that he was 
flexing his arm. A quarts string in the 
recording instrument vibrated in response 
to the electric impulse this mental effort 
generated. When the subject stopped 
thinking, thestring wasstill. According to 
Dr. Jacobson, the thought of flexing the 
‘muscle was what induced the electric dis- 
charge. He succeeded in measuring its 
value and even in throwing the image of 
the vibrating string on a screen so that a 
subject could “see himself think.” 
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It’s the Nearest Thing to 


Flying Like a Bird 


Featherweight soaring ships 
spiral in the blue sky as they 
ride the wind without a sound. 
American glider pilots to try 
for a world endurance record. 


By EDWIN W. TEALE 


LONG the California coast, recently, 
A Colonel Charles A. Lindbergh flew 
his new Lockheed monoplane on a 


ullar quest. A few weeks 
igo, with W. Hawley Bowlus, 
America’s foremost glider pilot, 


he established a mountain camp 
at Lebec, Calif,, to learn the 
technique of soaring. ‘Then he 
began flying over the headlands 
‘and hills of the seacoast looking 
for the best spot for an attempt 
to break the world’s endurance 
recor! for motorless planes, now held in 
Germany by Hermann 1 
hours ancl forty-three minutes. 
‘Meanwhile, members of the Porvrax 


summer. 
Porvvae Setexce Afgeraty, bas 
been asked by the National Glider 
Association to head thissearch. In 
‘4 few weeks, another motorless 
Blane conten wl be had a By 
side, Long Island, N. Y. 

and ling stars from all over the 
country will compete. 

At this contest, Lieut. Ralph 
Barnaby will repeat his spec- 
tacular feat of cutting loose from 
the dirigible Los Angeles and 
spiraling to earth, using the glider 
he piloted in his recent successful 
tests at Lakehurst, N, J. Capt. 
Frank Hawks is also expected to 
complete his proposed double 
transcontinental glider fight, 
towed behind an airplane, in 
sullicient time to take part in the 
Bayside contest 


'ITH the members of nearly 
forty gliding clubs afiiated 
\with the National Glider Associa- 
tion, scattered from coast to coast, 
making exciting hops down hill: 
sides in primary, training gliders 
‘and hoping to pilot the delicate, 
featherweight soaring ships that 
ride the wind for hours, interest in 
this type of craft is’ increasing 
daily, 
Soaring is the nearest approach 
to bird» flight’ man has. yet 


Navy Lieutenant 


Mev. Lindbergh taking ff in the i 


achieved. Under 


without a sound, x 
weld the wings, 
Rawdlte fight 


‘The longest cross-country journey ever 
accomplished in a motorless. machine, 


Ralph Barnaby has jst 


‘apie a Sia lece ntl minutes be sed to Lash po, 


eal conditions, 
means spiraling in the blue sky, high 
hove valleys, woods, and villages soar- 

the rustle of 
after 


which won her firt-cass license at San Diego, Cal, 


however, was made under far from ideal 
conditions. Robert Kronfeld’s 102-mile 
‘ight over central Germany, last sum- 
mer, began with a nerve-tingling race 
with a thunderstorm, As he was launched 
from Mount Wasserkuppe, in the Rhoen 
Mountains, rain began to-patter on the 
‘wings and fuselage of his machine, and 
the force of the wind increased, 
“There is thunder on all 
sides,” Kronfeld writes. in his 
story of the flight. “Fantasti 
cally built clouds crowd toge 
behind me. They come nearer 
and nearer, The altimeter climbs 
without stopping. ‘The higher 1 
eet, the quieter it seems. I can 
see’ over the stormy clouds on 
both sides. I already can see that 
it extends from west to east and 
Way out north. I spot the town 
of Berka far down below me. I 
500 feet above the 
point, Small white 
lous, ike pigeons, arise below 
me. Wrecked clouds are whirling 
around me. They are getting 
denser and denser, A glance to 
my right and left shows me there 
is no longer a chance to escape. 
“Tam trying hard tok 
straight ahead eastward, but it 
seems impossible. The compass 
runs around in a circle. A howling 
noise is commencing around me. 
My speedometer starts trembling, 
jumps to fifty, sixty, and seventy 
miles an hour. By pulling up the 
machine, I try to lower the speed. 
Thavea feeling Lam standing with 
my fect against the sky. I am 
getting pushed down by some 
irresistible pressure against my 


40 


seat, I start thinking of my para- 
chute. 

‘Suddenly it becomes very quiet. 
My vision, as in a fever dream, is 
first very faint, then more d 
Fields and gardens are 
around me. The town 
lies below me and I keep right on. 
My rain-soaked hair starts drying 
as well as my shirt. My teeth are 
chattering. Fields and towns pass 
Wy. My watch shows seven o'clock 
in the evening. The moisture of a 
hot summer day lies above the 
country. Time passes and it begins 
to et dark, Wide empty fields are stretch 
ing below me. ‘The clouds in front of me 
are vanishing. I am coming down. ‘There 
fare woods below me, far away a town, 
railroad, quite a large place just suitable 
for landing. A few curves and the ship 
slips through the grass,” The fight ts 


NOTHER amazing record was set not 

Jong ago by this same pilot when he 
climbed to an altitude of more than 9,000 
feet in his engincless ship. Other pilots 
have flown more than 300 miles, circling 
about, and have landed at predetermined 
spots.’ One flyer carried a passenger to a 
height of 4,000 feet and flew twenty-four 
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alley of spectators watch the 
fone” si buted. into 
the aie” by Tong rubber cables 


‘Mus Kegel fargous “cloud yer of Germany, in the cockpit 
hie lider, ‘Note the alr sped indicator i front of him 


miles across country with him. Over the 
sand dunes that border the Baltic Sea in 
northeastern Germany, the other day, a 
st jockeyed his craft for 
@ passenger read to 
him from a book. Twice, motorless planes 
have flown more than’ fourteen hours. 
‘The first time this was accomplished the 
late Ferdinand Schulz, the ace of soaring 
‘ the controls. Schulz was 
killed last summer stunting in a motored 


“This unusual salplane was guided by R. Kronfeld fora hundred and two miles of continuous 
flight over mountains, Villages, and forests ef Germany, fa his effort to set a ew record 
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machine and not, as was first reported, 
ina glider crash. ‘The second man to pass, 
the fourteen-hour mark was Hermann 
Dinort. A few months ago, he soared 
over the Baltic dunes all’ night and 
weathered a violent storm to advance 
Schulz’s endurance record more than 
thirty minutes. 
At first the idea of flying without an 
engine seems absurd. Butiit isn't. 
The air is filled with invisible 
rising and descending curre 
For instance, when a 
strikes the side of a hill, it is 
deflected upward and forms a 
strong lifting column of air. As 
a general rule, this upcurrent 
reaches to a height twice t] 
of the object which deflects it 
When a light sailplane enters 
such an updraft, itis lifted faster 
than it descends. ‘Throughout 
its fight, a soaring plane 
is always gliding down- 
ward with relation to the 
air. It does not reach the 
ground because the pilot 
steers it from one rising 
current to another. ‘The 
altitude lost between up- 
drafts is regained in pass- 
ing through them. In 
other words, the rising air 
current carries the soaring 
plane upward faster than 
it glides down. ‘The per- 
fect streamlining and the 
light plywood construction of 
the soaring craft allow them to 
advance as much as twenty 
ject for, every foot they go 
down, This drifting descent 
permits them to soar long 
distances without losing much altitude 
ana to pass slowly through ising ar 


so ‘of the lightest of these thistle- 
down craft have strong cantilever 
wings’ that weigh only ive ounces for 
every square foot of supporting surface 
When Ws Hawley. Bowlus set a new 
American’ endurance record by. eleling 
through the dark over Point Loma, 
for nine hours and five minutes, 
guiding his fight by’ the ashing beacon 
‘of a lighthouse, he used a machine that 
weighed fifteen pounds less than he did 

Bowlus weighs 190 pounds. The sixty 

foot man-made gull, which he constructed 
in the factory where Lindbergh's famous 
Split of Ste Lous was bul, weighs ony 
#5 pounds. 

An experience of Orville Wright, the 
first man to fy am airplane, illustrates the 
almost unbelievable power which rising 
si currents exert in reference to aircraft 
In 1910 he was descending from an al- 
titude of about 1,500 fect near Mont- 
gomery, Ala, when he suddenly discov- 

own any 
“My motor was throttled to the 
he writes, “and the machine was 
d down as steeply as I felt it safe 
int i. 1 remained at this height for 
2 period of five minutes without any 
Sppreciable descent. Suddenly ‘the ma- 
chine began to descend and was on the 
ground in less than a minute.” His 
explanation is that he had run into a huge 
column of rising air of greater diameter 
than the SOO-foot (Continued on pre 132) 


ered he was ‘unable to come 
further. 
limit,” 
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Lindbergh Goes Gliding 


Da een: 


Three Pages of Pictures Tell 
the Story of the Lone Eagle’s 
Life at Lebec, Calif., Where 
He Mastered the Art of Gliding 
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dnt, where runners stretched 
ng eaventnat the topel «i, 
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‘When any repairs were necessary on the sliders, Lindbergh was always on hand to help make them. Here Ie i seen, near the center, asisting in put- 
ting new wing on the saring ship which was se inthe siding experiments at the Ecnce camp. ‘The machine's main wing measures sity feet acto, 
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If the Ocean’s Floor Were Dry 


NORTH AMERICA 


maak eee —s | 
fase” u os sar ol 
ane a 7 TNCOOFE ELOWSEALEVEL=—™ Drow expecially for Boreuan ewnce Mowrvt by BO Sel dad 


OUNDINGS of the Mindanao Deep in the Paciie Ocean, nearthe 
lippines, proved recently that the sca's greatest depth is 
35,410 feet, which is just short of seven miles. In such n hole 
the highest peak would be Tost more than a mile below the waves 
From the top of Mount Everest to the bottom of Minvlanan De 
a vertical drop of a little over twelve miles. Accurate and rapid 
‘measurement of these great depths was made possible by the sonic 
depth finder,” a device, developed during the World War, that uses 
the echo from the ocean's loorin making its soundings. On this pare 
‘suggestion of what the bed of the North Atlantic would look Hike 
if the water were drained away. A great pit, 27.072 feet deep, would 
be found near Porto Rico, marking the spot of the Atlantic's greatest 
depth. A plates would be found soar the Amores ail a Vast table 
land would appear near Newfounslland. A typical cros section of the 
ocean is shown above. This wat made by the United States warship 
‘Sacart in 1922, and in spite of enormous depressions, it proves that 
pecntively level 


EREATRST per CARIOBEAN 
Eee 


(Soares ON great stretches of the ocean's floor 
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PROGRESS AND DISCOVERY 


Important achievements in engineering, exploration, and dis- 
covery, and the latest news of the world’s progress in science 


Rubbish from Streets 
r Cities 


Natont, the supreme economist in 
conserving waste matter and reconverting 
it by chemistry Into new uses, has been 
well patterned by a “reclamation plant 
on the outskirts of Berlin, German: 
where untold tons of rubbish salvaged 


from the city streets are tram 


building materials in 
ally rescues from the scrap h 
of dollars each year. ‘The re 

‘ovens, ihe ashes forming the 


es, and other construction 
In 1929 the plant produced 
3,333,383 paving blocks, used for the pav- 
ing of streets throughout Germany. 


Found —“87,”" One of Two 
Missing Elements 


“Euraest No. 87," one of the twolong 
ssing items in the chemist’s catalogue 
of ninety-two fundamental substances of 
which all things on earth are made, is re 
ported found at last. Dr. Fred Allison and 
Prof, E. J. Murphy, of the Alabama Poly 
technic Institute, have discovered it in 
samples of orefrom Maine and have namerl 
it “ekacaesium,” fet they 
have not succeeded i 

ore. Their discovery, if confirmed, leaves 
only: element number eighty-five to be 
hunted by the chemical explorer. 

‘The search for missing elements has 
been romantic. As early as 1870 the 
Russian chemist Mendeleeff found that 
when the sixty-three elements then known 
were arranged in a nine-column tabl 
the order of their atomic weight, whole 
rows of them were strikingly alike in 
Chemical and physical behavior” Blank 
spaces appeared, however —both in this in- 
fenfous table and in later scheme of ar- 
ranging elements according to the number 
of free-spinning electrons they possessed 
from hydrogen with only. one elec- 


Here are sume of the 


(German refase paving hicks 


tron to the uranium atom with ninety 
two. It was but logical to conclude that 
there were in all ninety-two elements 
—that the blank spaces represented un- 
known elements and that from the tables 
their properties could be predicted before 
they were discovered 

Confirmation of this theory came swiftly 
as one after another the “missing” ele 
ments were discovered. In every case 
their properties proved remarkably 
those predicted. ‘The latest, ckacaesium, 
fits into the list between radium and ra. 
tion (radium emanation) and is the sixth 
heaviest of all atoms. 

Now only one is missing. Chemists are 
reasonably. sure that the complete list 
stops at ninety-two and that nothing 
heavier or bulkier than the uranium atom 
can exist on earth; though more complex 
elements may possibly exist in the sun, 
stars, and elsewhere in the universe 


Aluminum Best Reflector 
for “Sunshine” Lamps 


‘Mxxors of aluminum, widely used as 
reflectors in artificial sunshine lamps, re- 
ceived a clean bill of health in a recent 
vestigation by the United States Bureau 


‘ol wall partitions 


ickload of 
fat the bereld- Boren 
Tae hare 


of Standards. It was one of 
Te frst arrays toosensioe 
sully ot vasiovs palishe 
metals to refect the benef 
tial “ultra-violet 
ot ky. auch lame 
‘Aluminum reflectors, th 
experimenters found, reradi- 
ated nearly fily_ percent of 
the ultra-violet rays of me- 
dium wave length that fell upon them. 
‘This was considered a, high figure. "An- 
other "metal teted, rhodiums reflected 
irom thirty fort-ve percent of the 
rays, depending on their wave lengt 
‘Tin was classed shaving a “fairly high 
refocting power but, trashing quickly, 
it loses its value as a reflector. In pre- 
vious tests chromium as a metal reflector 
of ultra-violet light received a high rs 
comparing favorably with alumiaum. 


rays given 


Auto “Signals” Bother 
Radio Stations 


‘THAT motor cars on the highway may 
interfere with a near-by radio receiving 
station was revealed recently by Ralph 
Brown, of the research department of the 
Bell Telephone Laboratories. The trouble, 
he told the American Institute of El 
cal Engineers, was that each car's ig 
system, with its spark coi 
ture broadcasting station, and its 
nals” came in nearly as strongly as weak 
short-wave radio. signals from, Europe. 
For that reason the transatlantic recely. 

ieexplained, 
a distance 


ing station at Netcong, N. J. 
was purposely. erected at 
from automobile highways. 
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Striking Flashlight Portraits of Wild Life, 
Posed by Nature and Obtained by the 
Ingenuity of Camera Men 


‘Tas hyena, tt ater amasement ook Rs own pcre. Tempted hy Raner, de p tothe cached food and in the acto eating, mov 
Attached toa Mashlight and camera shatter” Notte ther j mo array asthe astonish! heast ado time to mave before the phate was snapped. 
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Huge Turbines Will Give 
Ireland Cheap Power 


Besipe the Shannon River, in Trelan 
a great hydroelectric plant i rising, which 
is expected to bring an era of cheaper 
electric power. ‘The wormlike scrol 
fases that will contain the turbines 
ready to be connected to the tub 

stocks that will bring water from th 
Fiver which at this point has a swift 
ovenbill flow. 

The illustration shows two of the scroll 
cases in place; a man on top of one ol 
them, at the center of the picture, zi 
some’ idea of their size. ‘The casts are 
solidly’ bedded in concrete to withstan 
the force of the rushing water. ‘The pen: 
stocks wll be bolted to these open mouths. 
Turbines of 38,600 horsepower willbe 
installed. in the center of the ring» of 
pipe. Here fixed vanes, visible in. the 
photograph, will direct the 
torrents of water against the 
blades of the vertical turbines. 
After use the water drops 
through wells into. tailraces 
below. ‘The great _ engines 
were built by a firm in 
Heidenheim, Germany. 


Florida Sees Chance 
to Grow Rubber 


WING rubber planta~ 
tions in Florida, now a hope, 
may yet be a reality. Para 
rubber trees planted there by 
the Florida Department of 
Agriculture are making en- 
couraging progress, says Dr. 

rl F, Kellerman, associate 
¢hiel of the Bureau of Pant 
industry in a recent. report 
He belleves, rubber trees wil flourish 
there as well ax in, Haiti, although in 
Florida latticework is necessary to pro- 
tect their growth. Haitian trees, he says, 
are as productive as those grown in the 
tropics, although not so vigoro 

lant from Madagascar, 

ior rubber of the Para type, is now 

ing grown in the Department green: 
forges nab 
ag Euphorbia intisy, ancl in its wild. state 
yields three to four times more than any 
oother rubber. ‘The plant is very rare and 
so far has not been cultivated on planta. 
tions. The Department, which now has 
only a dozen specimens, hopes to acquire 
more of the seeds. re 


Whale Now Furni 
Leather for Gloves 


‘SrexiNe to tun every part of the 
whale to. profitable use, Norwegian 
whalers, with the aid of a Swedish chem- 
ical engineer, have perfected a process of 
converting the huge mammal's intestinal 
membrane into a tough, almost inde- 
structible, and cheap leather for gloves 
Shia ow sea the sales pr ore 
loating factories, equipped to extract the 
whale il, rem, the alebon, sore 

‘bring back the edible part of the 
Deefiike meat, and tum the rest of the 
carcass into fertilizer. 
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Largest Map of the World 
to Be Shown in Belgium 


A keLter map of the world, said to be 
the largest ever made, will be exhibited 
in the British government's building at 
the Antwerp exhibition in Belgium this 
year. Built in twenty sections at the 
workshops of the Overseas Trade De- 
partment, England, the huge map is 
forty-six by twenty-three feet, and shows 
mountains, deserts, rivers, and all other 
geographical features. One hundred and 
‘eight model ships and 350 electric lamy 
will add reality to the scenes which the 
gigantic map depicts. 

"The sections were packed in fourteen 
crates for shipment to the exhibition, and 
‘said, runs into four figures. 
twerp exhibition it 
that practically all countries, 
resented with scenes of their industries 


Robot Watchdog Fights 
When Light Hits It 


“Rosor” instead of “Rov 
be a good name for an electri 
dog, exhibited at the recent radio show in 
Paris. Robot's bark and bite are as bad 
a5 those ofits live prototype, provided it 
i confronted by a burglar carrving a 
flashlight. When a ray of light enters the 
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a phot 
cell in its head converts th 

electric current, This operates three re 
lays, each controlling a small motor. ‘The 
first'sets in motion wheels that rush the 


ward the ight, the second opens 
shuts its jaws, and the third starts a 
phonog uction of a ferocious 
hark 

The principle applic in the new wateh: 
dog's mechanism 4s the opposite of that 
used in the electric burglar alarm Invented 
by Dr. Robert L. Burt, of the California 
Institute of Technology. This is set, off 
when a ray from a concealed light, falling 
upon a photo-clectric cell, is interrupted 
by the entrance of an intruder (P.S.M., 

"27, p. 51) 

le the Parisian watchdog offers no 
resistance to a burglar without a flashlight, 
experts who saw it said one could be 
made that would bark in response to 

ises like footsteps or the creaking of 
doors or stairs, on the Televox principle 
(PS.M., Dec. "28, p. 22), 


phic re 


New Window Glass Brings 
Sunlight to Dark Rooms 


Ay 1upKovED type of prismatic window 
glass has recently been placed on the 
market in London, England. Its purpose 
is to bring more light to those dwelling 
fon the lower floors of skyscrapers or in 
near-by small buildings that are screened 
from the sun. 

Prism window glass has been used 
before to deflect the course of light be- 
tween tall buildings from a vertical toa 
horizontal path so that the light could 
better penetrate room interiors. It is 
claimed for the new glass that it will per- 
mit the passage of approximately twenty- 
two percent more light than the old 
panes. It does this because the prismatic 
design of its surface shifts the path of 
light from the vertical to the horizontal 
bby some twenty degrees more than the 
old glass did. ‘The large prisms of the new 
glass admit of easy cleaning, and their 
bottom faces are curved to ensure wide 
diffusion of rays. 


A Hydro Plant 
That Rivals 
Niagara Falls 


Aunrany the Second largest hydro- 
electric power plant in the world, with 
350,000 horsepower, the giant Cono- 
Wingo electric development on the Sus- 
‘Maryland, will, when 


quehanna 
additional 


m_ the humming dynamos of this 
plant, electricity under the terrific pres- 
Sure of 220,000 volts courses along trans- 
mission lines, Engineers expect that this 
center of energy will be an important 
link in future super-power hook-ups, 


heel, Ove of them ie used 0 
Hon at kel. 


Conowingo’s nerve ce operating room, where hundreds of meters Lookige across Conowingo Damn where the Susquehanna 
Sd tees permit on otra the eoorinoes Bow o electric carent. iver harnessed link in future super-power hook-ups 
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Elevated Highways to Speed Traffic 


As we end of the elevated railway in 
large cities draws near, the elevated high 
way Is ushered in, An extensive boulevard 
Talsed on steel Kiters, which has been fn 
prospect for several years, is now in the 
Betual process of construction” in New 
York City. The highway will steetch 
from the Hattery, the extreme southern 
tip of Manhattan, northward al 
vest side to. Riverside Drive, which 
begins” at Seventy-second Street. The 
pur this elevated. roadway along 
the Huson River is to provide for speedy 
trafic out of the downtown section by 
avoiding the congested streets, 

Film Developed for Mo 

Finds Carbon in Sun 

SuLv0m, indeed, do movie producers 


aid astronomers, ‘but Hollywood's. de- 
mand for a film that would make day seem 
night resulted in spectrum photographs at 
the Mt. Wilson Observatory. definitely 
confirming the presence of carbon in the 
sun. The story of this astronomical find 
‘was recently told at the Carnegie Institu- 
tion, in Washington, by Harold D. 
Babcock, scientist of’ the observatory 
Movie producers sought a way to pho 
raph night scenes by day s0 as to avoid 
the expense of powerful lighting required 
cht photography out of doors. 
face, photographs made by  infrated 
ight give a black sky, they sought a film 
to take movies by the infra-red rays in 
sunlight. To meet this need, Eastman 
Kodak ‘chemists found that films or 
plates bathed in a solution of neocyanin 
Acquire sensitivity to infra-red light. 
Right here the astronomers. stepped 
in, and took advantage of the discovery. 
‘They used the new plates for deeper ex- 
amination of the spectrum, the scale 
of rays that make up the white light of 
the sun. ‘The neocyanin plates not only 
made possible an extended study of the 
infra-red part. of the spectrum, but 
furnished proof of the presence of carbon 
in the sun's atomic make-up, Babcock 
explained. ‘The few weak lines of carbon 
showing on ordinary plates were clearly 
recontet! on the infra-red sensitive plates. 


“Sunflower on a Tripod” 
Helps Tunnel Surveyors 


Svxvexors who work below ground on 
tunnel construction jobs employ an in- 
strument called the “sunflower mounted 
on a tripod.” Its purpose is to take 
measurements from which engineers may 
compute the further need of blasting. 
An adjustable rod projects from the hub 
of a small wheel mounted on a tripod 
in the center of the tunnel circle. 
‘This rod takes the radius of the tunnel at 
various points around its circumference. 
When these radius measurements are 
charted on a piece of engineer's cross- 
lined paper, the completed figure resem- 
bles a sunilower, whence the name_of 
the instrument. ‘The measurements give 
the diameter of the tunnel from all an- 
sles, revealing any irregularities in the 
rock wall which must be blasted away to 
prevent encroachment on the cast-iron 
ings making up, the sell of the tunnel 
‘sunflower” little resembles its tel. 
(nosh emus asd uoere pron bos 
just as much of a necessity to thesurvey« 
‘This instrument was used recently in 
connection with the building of a tunnel 
sixty feet under the East River, New 
York, to connect Fulton Street,” Man- 
hattan, with Cranberry Street, Brooklyn. 
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New Test Shows Spinach 

May Contain Vitamin A 
Smrsacit may be a storehouse of vi- 
tamin A, acconting to tests by spectro. 
scopy, one of the newest branches of 
physical science. "So. Professors J. W 
Woodrow and. H. I Cunningham, of 
Towa State College, reported to-a recent 


meeting of the American Physical So- 
ciety 


in Chicago. For the purpose of 
the spinach was examined in a 
form before the spectroscope. 
This instrument is used in studying the 
bands of colored rays formed by the pas- 
sage of white light through a prism. 
Faced in front of the prism, the spinach 
juice was found to absorb certain definite 
rays of light from the spectrum. This is 
believed to indicate the presence of 
vitamin A. This is the first instance of 
Aetection of a vitamin by spectroanalysis, 
Previously a teste were made by 
noting the effects of food upon rats 
and other - 


Bricks Twenty Feet Long 
Made by New Process 


Buicks so large that several of 
them would wall a small bungalow 
may soon be manufactured com: 
mercially. It is claimed that a new 
process developed by Professors 
4,P. Shaw and M: C. Shaw, of the 
State College's ce- 

ramics department, will produ 
blocks twenty feet long, five feet 
wide, and six to eight inches tl 
Standard building and paving 
bricks, both measure eight inches 
in their longest dimension 

The object of the experiments 
was to find a new road building 
material, According to the dis- 
coverers, the huge bricks will pro- 
vide roads harder than concrete, 
cheaper than macadam, and faster 
to lay than either. The bricks will be red 
or buff in color, and will weigh 100 
pounds to the cubic foot—a little lighter 
than average. The surface of small models, 
made so far in the laboratory resembles 
paving brick. 


Electricity in the Air May 
Depress or Exhilarate 


Wty do people feel exhilarated one 
day and depressed another without, ap- 
parent cause? It may be due to a differ- 
ence in the amount of electricity they 
breathe. ‘Evidence relating to the alter 
ing amount of electrified particles in the 
atmosphere was recently presented to a 
meeting of the American Physical So- 
ciety by Professor Joseph G. Brown, 
physicist at Stanford University, Cal 

His tests proved that the amount of loose 
dlectricity, or in other words charged 
particles of air, in each cubic foot is 
affected by rainstorms, winds, hot and 
cold waves, and similar changes in 
weather. Another peculiarity which he 
observed is that in air currents that are 
rising or falling, the change in the 
amount of electricity in the air varies 
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The Art of Chromium Plating 
Shown, Step by Step, 
in Pictures 


UTOMOBILE fittings, bathroom and soda fo 
4 fixtures, tools, surgical instruments, and even 
of modernistic metal furniture gleam these days wi 
briliant, bluish-white finish of chromium plate, since the 
discovery of a way to plate this metal by elect 

other metals. Its surface may be made so hard 
‘corundum oF the diamond will scratch it. Chromium plat- 
ing is said to resist rust, to withstand heat, weather, and 
abrasion, and to keep its luster indefinitely. " The photo- 
graphs show the most important of the operations. 

the article is “stripped,” or cleaned, by sandblasting 
or acid treatment, Then itis successively nickel lated, 
copper-plated, replat nickel, and finally chro: 
mhim-plated. "The object of the platings with copper and 


Anicles to be chromium nickel is to secure a smooth, even coat of chromium. 
ited ar, fit cea After cach plating the article is polished. 


ty's bast of sad, Now 


‘This auto radiator shell was chromium plated in an 18-fot tank balding A group of men at work on the polishing machines. Articles are palised 
Tho" llaye Stan at Tet cutee ri of ping ng pasting i ghee patog Your tines al 06 aare precy snes oh 
Clarrent, At right, blower carics off the fumes of the Dating Wath. ‘Note the various types of polishing wheels at exreme right of picture 
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ets World's Big, 
from Germany 


Reseamitxc a squat battleship with 


glant conning towers and a tunnel bor: 
Jog through its mi 1¢ world’s largest 
dredge has been constructed at Labeck, 
Germany, for use in the French port 

Rouen. Weighing 2,100 tons and costing 
$6 has forty-seven shovels, each 
capable of holding seventeen and a half 


ccubie feet of dredged matter. Powered by 
its 1,0W0-horsepower engines, 
minutes it can dredge up enough 
to bury a forty foot wide pav 3 
ty block long under a layer of harbor 
debris two feet deep. From the port of 
Litbeck, where the dredge was built, 
forty miles north of Hamburg, Germany, 
tothe harbor of Rouen where it will be put 
to use, is a long haul for the pygmy tu- 
boats that mus? take it there 


Picture Sent 22,000 Miles 
Through Air by Radio 


‘Tie picture of a rectangular design 
painted in black on a white card recently 
traveled 22,000 miles through the ether. 
It went to Australia and back again, in a 
test at the General Electric Company's 
television broadcasting station at Sche- 

* nectady, N.Y. About one eighth of a 
second elapsed between the time when 
the image was broadcast at Schenectady 
and its reappearance on a screen before 
observers, alter its return journey from 
the Australian radio station that re- 
ceived and rebroadcast it. The image 

‘at times, distinct enough so that 
the rectangle could be recognized. 

This is believed a distance record for 
any television attempt. It was hailed by 
Dr. E. F. W. Alexanderson, General 
Electric television expert, as an indication 
that the problems of sending moving 
scenes by radio over great distances 
might be solved if practical television 
over short distances ever arrives. “There 
are ripples in the ether such as there 
might be in a pail of water.” he said, 
“and I did not believe the picture 
would be distinct enough even to tell 
what it was.” 
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jallon of Oil Runs Diesel 
Powered Auto 26 Miles 


Sevew hundred and ninety-two miles 
on thirty gallons of fuel at a cost of a 
dollar and thirty cents, an average of 
twenty-six miles per gallon, i the recent 
record of a New York City man driving 
‘car powered with a Diesel engine. ‘The 
rincipal feature of the Diesel engine, 

yng used in heavy marine service, i 
that it burns ofl. Having no spark plugs, 
the engine works by the explosion of oil 
vapor within its cylinders, the pistons 
compressing the vapor until the heat 
induced by the pressure ignites. it 

jesel engines, in spite of the fact that 
they use fuel obtainable at a little over 
four cents a gallon, 


New, Big-Yielding Corn 
Matures in 100 Days 


By ceossine two corn families at the 
Connecticut Agricultural Experiment 
Station, Dr. Donald F. Jones has pro- 
duced a new variety of this important 
native grain of the western continent. 

It is claimed that the new corn, called 
“Canada Leaming,” will survive early 
frost, will mature within 100 to 110 davs, 
and will give a bigger commercial yield. 
‘The six reigning types of cor—pod, 
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pop. flint, dent, flour, and _sugar—vary 
from one to seven months in their time 
demands for maturing. Corn is inval- 
uable as a food stuff in the raising of hogs, 
cattle, and sheep for market—one of the 
country’s greatest industries. Hence the 
importance of this new, early maturing. 
variety of this vegetable, 


Earth's Heat Is Not Great 


30 Miles below Surface 
Tuuery miles below the surface of the 
earth it is not much warmer than at the 
surface. That is the surprising con. 


clusion of two French electrical experi- 
menters, Conrad and Marcel Schlum 
berger, recently reparted to the American 
Institute of Mining and 
Metallurgical Engineers. 
Previously it had been 
supposed that the further 
the earth was penetrated, 
the hotter it would be 
found, and that near the 
center it had a fiery core 
‘of molten material—a view 
given some support by 
temperatures encountered 
Jn deep mine shafts, The 
temperature rises, in vari- 
ous parts of the world, 
from about one degree to 
four degrees for every 100 
feet of escent from the 
surface. Earth heat even 
prostrated workmen bi 
ing a railroad tunnel 
through the snowy Alps, 
The Frenchmen, al- 
ready known as inventors 
‘of a system for prospecting with electric: 
ry, were of course unable actually to 
measure the temperature directly at any 
ch depth as thirty miles. But they de- 
dan ingenious system of finding it 
indirectly. Electric currents were sent 
through the earth at great depths, between 
two electric contacts on the suriace, and 
the resistance encountered by the current 
measured and used to compute probable 
temperature. Other magnetic studies 
recently suggested the 


Dr. D. F Jooes with fast-growing corn he devel 
‘Oped at the Connecticut Agricultural Station, 
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World-Wide Events 


in Aviation 


Batlike Airplane Will 
Carry Load in Wing 
Foxrxusxer of giant ships housing 


passengers and fuel within the wings, 
Unlike any so far built batlke almplanc 


recently soured over Burbank, Calif. Tt 
pleased its designers by attaining a speed 
Well over a hundred ur, ac 


cording to reports. 


‘The experimental machine, seating two 
people, was designed by W.'K. Jay and 
John, K- Northrup, also the designers of 
the 


it Lockheed commercial mono- 


hhind the single wing, two 9 
jerry support the tall ih is tno dk 
shaped surfaces. A pusher ler, in- 
Stead of the usual tractor type, drives the 
craft, which has a wing spread of thirty 
feet and a motor of seventy horsepower. 

Future and larger airliners patterned 
after this ship, the inventors say, ma 
inaugurate national passenger lines with 
160-mile-an-hour cruising speed, and 
mail and express lines of 200-mile speed. 
‘The passenger planes would seat twelve, 
in rows of four abreast. 


Graf Zeppelin, in 50 Trips, 
Flies 72,000 Miles 


‘Tur Graf Zeppelin, Germany's great- 
est airship, has made’ fifty trips to dat. 
and has burned up more than eight mil- 
lion cubic feet of fuel gas. It has carried 
$20,000 pieces of mail and more than 
thirty-five tons of provisions. ‘These and 
other facts are reported in the ship’s log, 
recently made public by the German 
Zeppelin company 

In all, the crait has carried 1,574 per- 
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sons besides the crew, an average of 
thirty-one on each trip, It has crossed 
the Atlantic five times. Notable flights 
besides the round-the-world voyage last 
fall and, previous ocean flights have been 
1 407Sle cruse over Palestine aad 
back and a 2,956-mile jaunt through the 
Balkans. In all, the ship has traveled 
more than 72,000 miles through the al, 
‘verging aproninatly 10 males ob 


each crui 

The Gri din is now expected to 
vise the Uaioe Staten by way ot Beal, 
sometime in May. A’ proposed 
tion for exploration purposes to the Arc- 
tic, scheduled for this spring, has been 
cancelled because of difficulty’ in obtain- 
ing insurance for the aircraft. 


Government Gives Michigan 
Airport Highest Rating 


‘Tur first “A-1-A” rating for airports, 
highest issued under Government regula- 
tions, has just been awarded to. the 
municipal landing field at Pontiac, Mich. 
It is also the first of a series of ratings of 
hundreds of airports awanled by United 
States Department of Commerce officials 
aftera program of inspections undertaken 
carly last year. 

Such ratings provide valuable informa- 
ton to pilots visiting unfamiliar territory. 
‘The first “A” in the highest rating indi- 
cates that certain minimum standards of 
hhangar space and general facilities have 
been met. The numeral “1” shows the 

rt to have at least 2,500 feet of effecti 

fing area in all directions, or four wide 
landing strips of this length. Night 
lighting is shown to be good by the final 

‘A” in the rating. 
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‘The “fying wing,” in a, California 
test, male mor than 100 ens an hour 


This Menasco motor, with upsie down cylin, 


ers, develops 70-HLB. in the "fying: wing.” 


New Plane Resembles 
a Powered Glider 


Mone like a glider than an airplane is 
a new light machine recently placed on 
the market, Its, two-cylinder engine is 
claimed to burn less than two gallons of 
gasoline an hour, although it develops 
thirty horsepower. Great economy in 
running results 

Also, the lightness of the eraft enables 
it to glide long distances to a landing in 
case of motor trouble. ‘The novel -a- 
chine sells for $1,880. Recent tests at 
St. Louis, Mo,, are reported to hav 
demonstrated its quick take-off and the 

which it can be flown 


Autogiro from England 
Has Roomy Cabin 


Laresr styles in autogiros, or “wind- 
rill planes,” are exemplified in anew 
machine recently imported from England 
the Pitcairn aviation firm, of Philadel- 
phia, which has undertaken the construc- 
tion of the planes in this country 
“The newcomer, unlike its open pred- 


st 
‘The lower plane fa thi 
thre (only a phantom 
fonsits o's paisted bas 
Sung from the eal plan 
{Suse in Germany for ad 


terior of the duralumin fuselage affords 
space for three passengers besides the 
A geared Wright motor drives the 
machine. ‘The landing gear is fitted with 
“air wheels,” a new type of balloon tire 
The freely-revolving “windmill” of 
four horizontal blades enables them to 
land or to take off in an extremely short 
space. In tests autogiros have flown at 
more than 110 miles an hour, and have 


climbed to 12,000 feet 


Electric Flasher Is Used 
to Signal Plane in Fog 


A cuaNce remark by Col. Charles A. 
Lindbergh when he visited their research 
laboratory last summer, General Electric 
officials announce, has resulted in a new 
ground signal for aviators. Lindbergh's 
Observation was that 
“fashings made by the 
poles of trolley cars are 
noticeable ‘when flying 
in a thick fog, even . 
though other lights can- 
not be seen.”” Dr. Irving 
Langmuir, assistant di- 
rector of the laborator 
followed the suggestio 
and produced a new 
type of electric flasher, 
giving code signals so 
that it could not be mis- 
taken for a trolley pole. 
‘Other devices in cur- 
rent use for signaling 
aviators from the ground 
show a wealth of variety, 
a recent Government 
survey revealed. Some 
airportsuse colored flags; 
three westem landing 
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Ateprts maybe wed to ad 


Touerrape 


fields employ steel panels, red on one side 
tnd white onthe ather, to signal pilot 
‘or night signaling, lights from a Very 
pistol and red and green lights on the wind 
Indicator are among the methods used. 


‘And this is called a safety device! Flying over Florida, James Terry demonstrates 
INS contrivance for crawling to the tail o€ am autplane fm mt-ae and making tepals 


fog tnd searching 
bes extend oat (row 


A break shores be 
‘Soft the line: Tests made on this model proved satisfactory 
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Light Airplane Sets a 
New Altitude Record 


A sew world’s altitude record for 
airplanes was made when Barney Zim- 
merly, Marshall, Mo., pilot, recenily flew 
his loving, open cockpit ‘“fivver” plane 
to a height slightly more than five miles 
over St. Louis, Mo. Although his baro- 
graphs awaited official checking, they 
‘indicated that he had probably reached 
an altitude between 27,000 and 28,000 
feet, far surpassing the previous German 
recon! of 22,500 feet. ‘The term “light 
plane" as it applies to this record means 
planes of not more than 800 pounds’ 
weight, and includes. the 
smnall private and sport craft 
that have recently become 
popular in this country. 

‘To sustain life in the thin 
upper air, Zimmerly carried 
two bottles of oxygen. 

Officials who watched the 
two-hour flight emphasized 
the fact that  Zimmerly 
used a standard commercial 
machine of approved type 
rather than an experimental 
design. The tiny Barling 
craft weighs only 735 pounds, 
carries a useful or “pay” load 
‘of 340 pounds. 


Strange Events 
of Avi: 


A CHRONICLE of recent 
strange events in aviation 
would record the following: 
Levee guards near Green- 
wood, Miss., received orders 
to “shoot down 
occasioned b; 


ion 


‘4 Moorestown, N. J 
broker clung for his life to the 
tail of a plane while the pilot, 
‘unaware he was there, flew 
ight miles. ‘The involuntary 
passenger had helped. hold back the start- 
ing plane, and failed to let go in time. 
He was unhurt. Tt was aviation’s second 
{incident of the kind. 

‘The Luke Field, Hawaii, pilot who for- 

gets most often to. put 

‘out the wheels of his fold- 
ing landing ear when 
bsnging, down an am- 

ibian plane on 
Lind, wit! win a loving 
cup, made of wood, do- 
nated by the command- 
ing officer. So far six 
absent-minded pilots, 
none of whom has been 
injured, have qualified 
for this doubtful honor. 

‘The, first sea rescue 
involving an airship was 
the feat of the com- 
mercial blimp Vigilant, 
which reported to Coast 
Guardsmen a man and 
woman adrift off Tampa, 
Fla., in an open boat. A 
patrol boat rescued 
them. 
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the trail of plants that 
might be sources of 

ugar from Sunflowers — siiitsse! 
‘They found the sugar, in a strange as- 
choke, the dahlia, and such hardy weeds 
as the chicory, burdock, goldenrod, and 
dandelion. Of these the Jerusalem arti- 
plant new interest. It is not an artichoke 
LOPS SES thing to do with Jerusalem. It is of 


Government Experts Find Cheap eitalian name fr the plant, riot 


tarticioceo, which means sunflower arti- 


Method of Producing ‘‘Levulose”’ choke, ‘Tubers that form its root are the 


By ROBERT E. MARTIN 


ARING completion at Washing- sugar, it would undoubt- 
ton, D. C., is one of the most re- _eilly appear at once on 
markable ‘sugar factories in the American tables. What 

world. It will produce three fourths of a ever plant it could. be 

ton, each day, of a new kind of sugar made'from would be a 

called the finest in the world—sweeter by’ 

far than the best table sugar, at least 

equal in food value and healthier, becaus> these reasons the 

itis the kind Nature meant man to eat. Bureau of Stand 

The rave material from which this strange ardssetitsexpert 

sugar is obtained is. species of sunflower, chemists upon 

heat known as the Jerusalem artichoke. 

‘The new factory is an experimental one 
being built by the United States Bureau 
of Standards, Frederick J. Bates, Chief of 
the Sugar Section, told Porcr.aK ScteNce 
Moxmitty. For two seasons it has oper 
ated a much smaller one by the same 
process, “From the plant now being built 
the experts of the Bureau of Standards 
hope to gather enough data to slesign a 

mercial fact 

There are various kinds of sugar, one of 
which, fruit sugar, is the sweet substance 
in most ripe fruits and in honey. It is also 
known to chemists as “levulose.”” = 

Tts pure, white crystals, indis- > “iced me the fin step 
tinguishable from ordinary granu- ae ee 
lated sugar in appearance, are ¥s ‘ 
from fifty to seventy-five per 
cent sweeter. A man who takes 
lump and a half of sugar in 

coffee would be satisfied 
with a single lump of, fruit 

Sugar, of levulose,. Tt is the 

ly digested kind, and 

i it "the finest of all 

Another Bureau of 
Standards expert, Dr. Paul 
Heyl, declares it ‘the natural 
sugat man was designed to eat 
Tt was in use, he says, up to the 
time of Columbus, when cheap- 
cer cane sugar crowded it out 
Only its expense has prohibited 
its manufacture today. 


calible part, while that of 
the true artichoke is the 
cluster of fleshy leaves at 
the base of its flower. 
Indians of ‘the upper 
Mississippi Valley: andthe 
East first cultivated the so- 
called. Jerusalem, artichoke 
for food. An “artichoke 
." resembling @ potato 
chip, is manufactured from 
it today, though itis mainly 
cultivated as. a livestock 
food. This is the odd plant 
in which the Bureau of 
Standards found a 
manufacture to Si inte oe oct, 
is little-known sugar may ly replace the 
could be produced at a cost world’s entire sugar supply. 
that would compare with cane fasten, D. vi’ part the Bureau's quantis'peokaction equipment (Contin 


De 
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Beavers 
Rule on Mars? 


No trace of human intelligence has been 
found on the red planet, and it is thought 
that evolution, through lack of the stress 
that helped on earth, may have halted with 
some animal adapted to a land and water life. 


By THOMAS ELWAY 


is so like the earth that men 
might live there. It has 
water, vegetation, a twenty-four: 
hour succession of day and night, and 
daily temperatures no hotter and nights 
not much colder than are known. on 
earth, But because Mars has no moun- 
tain ranges and probably never had an 
Ice Age, it is considered highly improb- 
able that it fs inhabited by manlike erea- 
tures or by any that possess what men 
‘all intelligence. ‘The evolution of life on 
Mars must have been different from that 
on earth 

One ofthe best signs of inteligence on 
Mars, Dr. Clyde Fisher, of the American 
Museum of Natural History, New York 
City, sad recently, would be tome indica- 
tion of artificial tee on the planet. Un. 
doubtedly, lighted cities on ‘Mars could 
bbe seen through the telescopes now in use. 

However, there is one condition that 
prevents satisfactory and conclusive ob- 
servation, When Mars is closest to the 
‘arth, both planets are onthe sume side of 
the sun, ‘Then only the sunlit side of 
Marsis seen. To see any part of the night 
side of Mars, observation must be made 
when it is part way around in its oi 
foward the far side of the sun, so tha 
slice of both the dark and the lighted 
sides can be seen. 

When even 1. part of the night side is 
visible, Mars is relativel way and 
Uimeatt to ee early” Phe Marisas it 
there are any, would not have equal difi- 
culty in observing the dark side of the 
arth, for when the two planets are near- 
fst 10 each other, the earth is showing 
Mars its dark side, 


THESE consequences of the orbits in 
which the two planets move might 
dificult for the dim glow of lighted 

ian villages, were any such in exist- 
earth. Cities 


make 
Mai 
‘ence, to be detected from t 


as bright as New York or Paris, on the 
other hand, undoubtedly would’ be vis- 
ible. 


With the new 200-inch tel 
Iris planned, wil by ercied a 
i surely’ would be possible, 
eeegere ‘to distinguish such 
rightly lighted cites t any such Mar- 
tian centers of civilization exist. If such 
artificial lights are never seen, he added, 
it'might go-a long way towed proving 
that Mars does not possess intelligent 
Hite. Other students of the subject, how 
ever, say ie is possible that Martian 


ivilization may correspond to that of an 
carlier, pre-artificial light era on earth. 
Ta any’ case, astronomers agree that there 
is a practical certainty that Mars possesses 
is of life below human intelligence. 
Any deduction about the life forms on 
Mars or other plan- 
cts, in the opinion of 
leading astronomers, 


rust start if it isto be at all reasonable, 
with the idea of the distinguished Swed- 

scientist, Dr. Svante Arrhenius, of one 
ind of life-germ pervading the entire 
solar system. There is no reasonable way 
even to guess the form of this life-germ 
It may, perhaps have dtd, a tiny 


Ti i‘ et, 
she on ana, pene 


itera Si ton, Mage, 
biologists assume, probably d 

fa Macs, sock cs ie did ca coreh to 
oceans which have evaporated in ‘the 
course of ages. Early conditions on the 
two planets are supposed to have been 
very similar. 

‘The theory that Martian life evolved 
along lines similar to those followed by 
evolution of life on earth is supported by 
at least one definite fact. Careful spec- 
troscopic studies at Mt. Wilson Observa- 
tory, near Pasadena,Calif,, and else- 
where have disclosed that gaseous oxygen 
exists in the Martian atmosphere. The 
presence of oxygen gas is highly signifi 
cant, since the only known way in which 
any planet can obtain a supply of this gas 
is through the life activities of plants. 

Following the lead of the great expert 
in Martian astronomy, the late Professor 
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“eyed, fast breath 
In beave 


‘on ‘the 
and level ‘planet Mars, 


‘old 


stronomers long have 

dark-colored. spots 
be 
c vegetation 
ye oxyRen which spectroscopes show in 
the Martian air is taken as another proof 
that this vegetation exists. 

Since the activity of plants is the on! 
known process of cosmic chemistry by 
‘which free oxygen can be produced on the 
surface of a cooled planet, the presence of 
‘oxygen in the rarefied air of Mars indicates 
that vegetation there must have produced 
‘oxygen out of water and sunlight as it has 
done on earth. It is dificult to exaggerate 
the importance to Martian theorizing of 
the definite fact that Mars has oxygen 
and, therefore, vegetation. 


CERTAIN way along the) path of 

evolution, Martian lifeshovs evidence 
of having undergone a development like 
that on earth. What happened after that 
isa matter of deduction. 

‘The known facts about Mars are the 
fruits of years of astronomical observation 
and study. ‘The dark and light markings 
‘on its surface can be seen through a large 
tel The lighter ones are reddish or 
yellowish and usually are interpreted as 
being deserts. The darker areas are green- 
ish or bluish in color and are universally 
ascribed to vegetation. Mars possesses 
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onomers, pecrag through slant telescopes, ha 
ren: Note the polar ie capa, which change 


Recent measure: 


two white polar caps. 
ments of Martian temperatures by Dr. 

W. Coblentz and Dr. C. 0. Lamp- 
|, at the Flagsta Observatory, in- 
e that these are composed of snow 


In the Martian autumn these caps i 
whiter. In the planet's 
ink and often seem to be 
wide rings of bluish or 


water of vegetation. Still more significant 
are the springtime changes in the planet's 


‘areas of supposed vegetation. Many of 
these darken in color. Others widen or 
lengthen. Often new dark areas appear 
where none had been visible during the 
Martian winter. Few astronomers now 
doubt that these dark areas represent 
some kind of vegetation, 


30 FAR, everything runs strikingly 

parallel with evolution on earth. It is 
probable that it will be found to have run 
parallel farther still and that animal life on 
both planets, too, has been similar—for at 
Jeast part of the evolutionary story. But 
during all the years of earnest and com- 
research not one clear sign of man- 
like life on Mars has been detected. Pi 
fessor Lowell’s famous Martian "canals, 
which for a long time were considered a 
probable sign of the intelligent direction 
of water, are now believed to be wide, 
shallow river valleys. 

“This lack of maniike life is precisely 
what a biologist would expect. Man and 
man’s active mind are believed to be prod- 
acts of the Great Ice Age, for that time 
of stress and competition on earth is 
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mapped Mars and named 
the coming of the winter 


what is supposed to have tuned man: 
i's anthropoi 

period of ice and cold over wide areas 

of the earth was caused, at least in part, 

by the elevation of continents and moun 

tain ranges. On Mars, no mountain 


ranges exist, and it probably never had 
an Ice Age 
It is on these hypotheses that science 


bases its assumption that there is.no 
buman intelligence on Mars, and that 
animal life on the planet is still in the age 
of instinct. The thing to expect on Mars, 
then, is a fish life much like that on earth, 
the emergence of this fish life onto. the 
land, and the evolution of these Martian 
land’fishes into reptileike creatures. 
Finally, animals resembling the earth's 
present’ rodents like rats, squirrels, and 


beavers would make their appear 

The chief reason to expect this final 
change of Martian reptiles into primitive 
mammals lies in the fact that on earth 
this evolution seems to have been forced 
by changeable weather. And Mars now 
possesses seasonal changes like those on 


earth. 


Pure biological reasoning makes it, 
probable, therefore, that the evolutia 

of warm-blooded animals may have 
occurred on Mars much as it did here. 
There seems no reason to believe that 
Martian life has gone farther than that, 
Mars is a relatively changeless planet 


Biologists suppose that the rise and fall 
‘of mountains, the increase and decrease 
volcanic activity, and the ebb and flow of 
Clasate foroed Tile on earth along fts uy- 
wand path. Martian life of recent ages 
seems to have lacked these natural incen- 
tives to better things. 

‘Now, there is one creature on earth for 
the development of whose counterpart the 
supposed Martian conditions would be 
ideal. That animal is the beaver. It is 
either land-living ot water-living. Tt has 
& fur coat to protect it from the 100 
degrees below zero of the Martian night. 


HE Martian beavers, of course, would 

not be exactly like’ those on’ earth, 
That they would be furred and_water- 
loving is probable. ‘Their eyes might be 
larger than those of the earthly beaver 
because the sunlight is not so strong, and 
their bodies might be larger because of 
lesser Martian gravity. Competent dig- 
ging tools certainly would be provided on 
their claws. ‘The chests of these Martian 
beavers would be lager and their brea 
ing far more active, as there is less oxygen. 
in'the ar on Mars 

Such beaver-Martians are nothing more 
than pure speculation, but the idea 
based upon the known facts that there is 
plenty of water on Mars; that vegetation 
almost certainly exists there; that Mars 
hhas no mountains and could scarcely have 
hhad an Ice Age; and that evidences of 
Martian, life are not accompanied by 

ns of intelligence. 
“Sfierds of beaver-creatures are at least 
1 more reasonable idea than the familiar 
fictional one of manlike Martians digging 
artificial water channels with vast_ma- 
chines or the still more fantastic notion of 
octopuslike Martians sufficiently intel- 
ligent to plan the conquest of the earth 


ILOT who can't stunt is a fair- 
weather flyer. He is unit to 
leave an airport unless conditions 


are ideal. He is unprepared for 
the emergencies of the air. A. dozen 
times in my seventeen. years of ying 


the ability to stunt has saved my life 

Once, during the World War, I was 
limping’ home from the Saloniki front in 
‘crippled Albatross. The 160-horsepower 
Mercedes had lost half its eylinders 
through sticking valves. It was popping 
and sheezing, getting weaker every mile 
‘The ship . Below me, 
f river and a single-track railroad wound 
through a narrow gorge of the Balkan 
Mountains. The Albatross sank below the 
‘of this canyon, It dragged over a 
village, barely missing the roof tops 
‘Then, before I could take advantage of 
it, the only available landing spot,  po- 
tato patch, slipped under my wings and 
‘was gone. 

Twas too low to turn back, Ahead, the 
gorge narrowed to a pass hardly wider 
than the span of the plane. The river 
ran foaming between the jutting walls. 
No plane could thread that neeile’s eye 

nd live. The turbulent air would dash 
it against one of the rocky walls a few 
feet from its wing tips, Suddenly, a ter- 
tific gust, sweeping from the pass, struck 
the Albatross and carried it a bundred 
feet straight into the air. That was my 
one chance. Kicking over the rudder, I 
plunged into the tightest corkscrew dive 
Lever made. I can still see a gnarled 
tree, standing between the river and the 
railroad, flash past my banked wings as 
[missed it by inches. This diving turn 
pointed the ship back down the valley 
fand the momentum carried me to a safe 
landing at the potato patch. 

‘Nossane pilot,under ordinary conditions, 
would attempt a stunt like that. The 
chances area thousand to one against him. 
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Stunt Flying 


‘The slightest error in judgment, the least 
sluggishness in the controls, the smallest 
downcurrent of air, would spell disaster. 
First, last, and all the time, the rule for 
stunting practice is: have at least 1,500- 
feet altitude. However, if I had’ not 
practiced diving turns at safe altitude 
until I could perform them almost auto; 
matically, I would have been washed 
east Balke pat 


HE nearer the ground a stunt is per- 
formed, the greater the danger. For 
this reason, the war- 
time chandelle—the 
‘2ooming, sharply bank 
turn on ‘the take-off—is 
‘one of the most treach- 
‘erous of all aerobatics. 
Tt requires hair-trigger 
piloting. A stall at the 
top of the zoom and the 
ship plunges straight 
to the ground. War 
birds called this danger- 


S% 


Thrills of the Air Described 
by Veteran Pilot Who Tells in 
Detail How Plane IsOperated 
in Most 


Difficult Aerobatics 


ous maneuver the “T-N.T. Take-Ofl”" 

Yet, last summer, this same “dynamite 
stunt” saved me from a bad crash with 
four passengers on Long Island, I was 
taking off in a high powered cabin mono- 
plane, The throttle was wide open. I 
was halfway across the field. The ship 
was traveling nearly a mile a minute 
‘Then, without warning, a big plane lum- 
bered out on the runway directly across 
my path, I couldn't stop and I couldn't 
turn without groundlooping my ship into 
Kindling wood. T waited until the last 
second to get all the reserve speed pos- 
sible and then, just before the ships 
rashes, I zoomed into a chandelle, turn- 
ing as I climbed, We passed so close that 
the backwash of my propeller rocked the 
swings of the other plane. 

‘Lis in situations like these that stunt- 


i at the top of 
Ae the ship, 

is banked and 

and steep 

‘down slide 

ie and turn are deceased until 

the plane levels. off for fight 
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In this Navy maneuver, Boring purwuit planes ae lown in tandem fashion 


tity fot 


topes between them, making hulctrigger accuracy Of operation emncatial to" avUbl collion 


ing proves its value. 


More than any the French flyer, Pegoud, climbed a 


‘other kind of flying, aerobatics gives a Bleriot monoplane to 2,000 feet near 


pilot the skill, accuracy, and confidence Paris and looped the loop. Before that, 
to meet a crisis. It is not showing off; steep dives, banks, and spirals just about 
it is valuable practice. completed the airman’s tricks. I 


‘This plane is upside down 
inthe barrel wall In th 
Stunt all congras are a 


‘epposite alleron' aed ri 
fer to stop the totation 


tunting really began in 1913, when 


Pegoud. made 
loop. I was with the 
worlds Gest war bins 
the flyers who fought 
the Balkan’ War of 1912- 
1913, When the news of 
the feat reached us, the 
war stopped as far as 
we were concerned. We 
sat around and talked 
for hours. Most of the 
pilots said it must be 
fake, as they did not be- 
jeve a wing upside down 
Would support a plane, 

even for an instant. 
Shortly after that, I 
made my first loop—to 
win a watermelon. - This 
was the way of it. While 
I was flying with the 
Bulgarians in the World 
War, we captured a fast 
Le Rhone- Nieuport from 
the French. I used to 
get up at davtight and 
it for fun, zooming 


ele 


A Fort tr-motored plane coming wut of loon 
Sethe All-American’ Alt Meet at Mtiamiy Fl 


ver the buildings and waking everybody 
up. Usually, when T landed, the other 

ts would’ douse me with ‘water as 1 
entered the barracks door. One day one 
fof them said: “If that plane is such a 
‘good ship why don’t you show us some 
real flying? I'll bet! a big juicy water- 
melon you can't loop her." 

T took up the wager and hopped off 
with my teeth set. At $,000 feet, T dove 
and pulled back the stick. Before I knew 
what had happened, the light ship shot 
up, over on its back, down, and I was 

off again. 1 had looped the loop. 


INCE then, I have taught more than 
200 students to perform loops, and 
other stunts. The commonest mistak 


ting the ship dive too far before leveling 
off at the end. I begin a loop with a 


slight power dive to gain excess specd 
‘Then I pull the atick back, gradually, 
holding it aj chest throughout 
the loop until the shi ip is coming out and 
diving spprosimatly oty-vedegress 
‘Then I begin easing it forward so it 
ieestes rectal potion na tho bese. of 
the plane rises to the horizon. At the 
top of the loop, when the plane is in- 
verted, I cut the motor. At the bottom, 
when the ship is leveled off, open up the 
motor gently. On the upward zoom, I 
watch the horizon as long as, possible, 
because that helps me keep the wings 
‘of my plane level during the execution of 
the maneuver. 

‘An outside loop is one in which the 


plane a vertical circle with the 
wheels 
stead 
loop. It is performed by shoving the 


stick clear alcad while the ship is in a 
vertical dive and holding it there until 
the plane comes out right side up at the 
top of the loop. 

"The queerest loop I ever made took 
place in the heart of a cloud. I wanted 
to test my sense of balance. I did. I 
couldn't see beyond my wing tips, for 
the fog was thick as cotton batting, so I 

‘had no horizon on wi 

to level up my wings: One 
‘wing was low and I didn't 
know it. When I started 


~QaBH_ loop, Tal allover the 
(Continued on pose 
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JEW more stupendous links in the 
chain of modern industry can be 
found than the ore unloaders of the 

lower Great Lakes. Super-powerful crane 

monsters, grasping tons of mineral. as 

ly as a hand. clutches sand, these 
tireless slaves of the steel world trundle 
more than eighty percent of the total 
iron ore shipped in the United States 

Four of the mammoth unloading cranes 

such as are shown on, the cover of this 

issue, can transfer within three hours 
more than ten thousand tons of ore from 
boat to railway cars. 
Tn 1852 the first half dozen barrels 
of iron ore from the Great Lakes 
was shipped to Penn- 

By 1870 an ore 
carrier at one of the lower 
lake ports dropped a eargo of 
perhaps 300 tons. Many 
Scores of stevedores. working 
with shovels and wheelbarrows 
took a week to unload. her. 
Today a vessel is eased of 
thousands of tons in no time, 
and. the ore shipped yearly 
totals many million tons. 

Although the loading of ore 
is spectacular, it is the un- 


loaders that ‘give the real 
thrill, Two types of them hold 
the field. First, there is the 


traveling bridge crane, so huge 

span a whole dockyard, 
iobbles ore from the 
ship's ‘hold with a cable- 
suspended clamshell bucket 


Ore-carrying vessels lying at dock at Clevel 


1}, waiting forthe unloads, 


four of which can move 10,000 ‘tons of the mieral in. threw hutrs 


Monsters That Gulp Iron Ore 


Huge Machines, with Incredible Speed, Swing Vast 
Cargoes from Lake Ships in the Drama of Steel 


By STEPHEN SHERMAN 


‘The hoisting equipment to govern the 
bucket is housed in a trolley carriage 
that runs out along the bridge track to 
a mighty cantilever arm hovering over 
the vessel hatches. The trolley carriage 
may be run by motor drums placed in 
& stationary machine house, with the 
operator surveying. all movements from 
a fixed point; or the operator may ride 
in a control cab suspended from the car: 
Hinge tse " 

1¢ Second and more spectacular type 
the Hulett ‘unloader, which 
icted on the cover. In construct 
Fesembles a colossal “walking beam” of a 
river steamer with one leg lopped off 


‘Mighty beams on these Hulett unloaders swing up and dows carrying 


Seventeen toos of Or at 4 hand, ling ad emptying once 2 moute 


Its one Jeg is kept vertical by a girder 
brace hinged to. the ponderous truck 
carrying the hund 

Hence the name 
often used! by Great Lakes capt 
ferring to this device 


TIS this vertical leg that does the 
scooping of a vessel’s hold. Like the 
Dill of a ttanie bird it drops thirty ot 
feet into a hatch, taking seventeen 

tons at one mouthful with the bucket at 
its end. Then it swings up and out of the 
ng scales and a ear where it 

Toad. ‘The car, when full, 
if 8 suspension track to a posi 
tion over an ore car which an 
electric “shunt” puts into 
place. The ore car is started on 
Hts journey to the mills, and 
the ‘swift routine is repeated. 
‘The Hulett unloader is con: 
trolled from a “brain center,” 


a fittle cabin three feet 
square where the unloader is 
directed by four switches, 


at the bottom of the vertical 
leg just above the scooping 
bucket, The operator siting 
in this brain center can run the 
whole giant back and forth 
along the squat trolley truck 
fon which it rests, or move it 
sideways from hatch to hatch 
‘A. seventeen-ton load each 
minute is the pace generally 
maintained by nearly all of 
the unloaders. 
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News, pictures, and brief bits about unusual people, places, and 
things from all parts of the world are shown on the following pages 


Ca 


GERMAN NATIONAL GUARD 
TRAINED TO USE SKIS 
Skuse on night patrols through forest 
of snow-shrouded evergreens is part of 
the work at the winter training camp of 

an National Guard in Silesia 
theastern Ger 
in Moun 


equipment =, they 
make forced. marches over the snow 
covered. passes, camping at night. in 
lumps of evergreens that are weighted 
with masses of snow. Such training in 
aki work is an annual feature of the ha 
ening of the infantrymen of the Silesian 
section of the National Guard 


ANIMALS CROSSED PACIFIC 
,000,000 YEARS AGO 


Fosstt. remains of mollusks and other 
forms of marine life millions of years old 
have been found in the East and West 
Indies and in South America. 

Dr. Willard Berry, of Ohio State Us 
versity, recently described these fossils 
before ' the Paleontological Society in 
Washington. His conclusion is that these 
immigrants to America came by way of 
the Pacific Ocean. He does not argue for 
a former Pacific continent as a land 
bridge over the present ocean, but thinks 
these creatures crossed when the water 
was shallow and warm. 

‘The marine animals described by Dr. 
Berry were chiefly from the Eocene 
period, and probably lived fifty-five 
million years ago. 


When the skiing Sie 
tlt Ges under 


NEW BAKING POWDER 
LEAVES NO RESIDUE 

A roumut, for a baking powder that 
leaves no trace of itself in the finished 
bread or cake has just been announced. 
It was originated by Edwin O. Wiig in 
the chemical laboratory of the University 
of Wisconsin. Its suitability for the gen- 
eral market is now receiving careful 
laboratory tests. The active agent in 
this new cake raiser has a powerful name, 
acetonedicarboxylic acid 

During the baking process, carbon 
dioxide gas, in the form of minute bub- 
bles, raises’ the bread as does ordinary 
baking powder. ‘Then the remaining por- 
tion of the new agent disappears as 
another gas, called acetone. 


soldiers rest, they 
Soow-covered trees 


FILM PHONOGRAPH CAN 


PLAY ENTIRE OPERA 
A PHONOGRAPH that uses a 400-foo! 
reel of talking movie film as its “record” 


hhas just been perfected by Dr. C, HL 
Hewlett, of the General Electric Com- 
pany. On this reel of film, which is 
small enough to fit in an overcoat pocket, 
an entire play, oper, oF concert pro: 
gram can be recorded. 

The invention is 


ted from talking 
motion picture principles. However, 
ince there is no picture to be shown, the 
entire width of the film is utilized for the 

reconls. In the present device, 
sound. tracks run parallel for the 
tantire length of the film, and when the 
film has run ‘through once it shifts to 
the next sound track and repeats. These 
give a program of an hour and twenty 
minutes. ‘The sound is recorded on the 
film, and reproduced in the long-playing 
phonograph, by simplified electrical ap- 
paratus similar to that used in the movies. 


WINDIEST SPOT ON EARTH 
FOUND IN ANTARCTIC 


Acconoixe to Sir Douglas Mawson, 
British explorer, who headed an expedi= 
tion within the Antarctic Circle, the 
windiest spot in the world is Common- 
wealth Bay, south of Australia and sev- 
eral hundred miles west of Admiral 
Byrd's Little America. Sir Douglas’ 
reconis were recently published in Aus- 
tralia 

“The average wind speed during the 


a 


twenty-two months the expedition main- 
tained a station at Commonwealth Bay 
was more than forty-four miles an hour. 
Speeds of ninety to one hundred miles an 
hour were frequent. At times, no records 
could be made because the wind recorders 


sane 
af 


es 


PARIS STREET CLEANERS 
USE DUSTPAN ON WHEELS 
n_street-cleaning 
crew appear one morning in an American 
city, it might attract considerable atten: 
tion. A team of two men would be seen 
going down the sidewalks, cleaning up at 
rapid pace, In front would bea brooms 
man, sweeping refuse into small piles 
Close behind would follow a man with a 
mysterious cart, which as it approached 
the heap would ‘suddenly open its mouth, 
lower its under lip to draw it in like a 
dustpan, and close up again until another 
pile was at hand. When the container is 
filled with the sweepings, it is wheeled to 
4 collecting station and emptied. 
codperative plan of street-clean- 
recently put into effect on the 
famous Rue de la Paix in Paris, where 
visiting Americans marveled al 


TANNIN STILL IN CHESTNUT 
LONG AFTER TREE DIES 


‘Tire domestic supply of tannin has been 
thveatenel by the Bight of est tees 
But the United: States Department af 
Agriculture, cooperating with chemists of 
the tannin industry, finds that the trees 
retain their tannin content sometimes as 
long as twenty-five or thirty years after 
they die, although they soon lose their 
bark and sapwood 

Prospects of finding and growing enough 
blight-resistant chestnuts to continue the 
extract industry are slight, searchers say. 
Work is being continue with prom 
trees and sprouts, although it appears 
that. most chestnut trees, at best are 
fortunate in merely escaping blight; they 
ddo not resist it. 

‘Tannin is used in the dyeing and tan- 
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ning industries and is the basis of ink and 
astringents. Chestnut extract contains 
fourteen to twenty percent of this yal- 
uable substance. 


MEMORIAL HONORS MOTHER 
OF AIRPLANE INVENTORS 


Ix coxsrquexce of the biography of 
the Wright brothers which John R 
MeMabon wrote for PorvLar’ SctEXCE 
Moxtuty last year, a memorial tablet 
‘was raised recently in Hillsboro, Va., the 
birthplace of Susan Koerner’ Wright, 
mother of Wilbur and Orville Wright, 
the inventors of the airplane 

‘When Mrs. J.S. Grasty, of University, 
Va., read in Porc.ak Sciexce. MoxTHLy 
that the mother of the inventors was born 
in her State, she arranged with the State 
highway department to place a com: 
memorative marker on the highway lead- 
ing to Hillsboro, and later collected funds 


Joba &. 
apher, at memortal 
to" thele mother” and 


for the memorial tablet shown here. ‘The 
inscriptions on both marker and tablet 
were written by McMahon. ‘The tablet 
Stands above a spring opposite the site 
Of the carriage shop of John. Gottlieb 
Koerner, grandfather of the inventors 
It is dedicated to. the mother of the 
Wrights and to their sister, the late 
Katharine Wright Haskell 


‘TERN FLIES 9,000 MILES 
IN FOURTEEN MONTHS 


A comstow tern, member of the gull 
family, was banded in northern Labrador 


examined at the southern tip of Africa 
‘on the Indian Ocean, 9,000 miles away, 
Which is thought to set a record. 

‘The tern, or sea swallow, is usually 
smaller than the gull. Its bill is more 
slender, its feet not so strong, and its 
flight tore graceful and dashing. The 
common tern is pure white with a cap and 
mantle of bluish gray and is sometimes 
hhunted for its feathers. The all-white 
species live on Pacific islands; those with 
darker coats are widespread. 
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MUSCLE TEAMWORK GREAT 
AID TO SINGERS 


Sticees should take advantage of the 
natural teamwork between delicate vocal 
muscles and powerful breathing m 

if they would increase their range 
prove their tonal quality. This is the 
advice of E. M. Josephson and Minnie 
K. Willes, who have been experimenting 
in breath and muscle control. The fine 
network of muscles in the larynx box 
which control the voice and the large, 
powerful muscles of the chest and stom: 
ach region work together like hands on a 
clock. Singers who aid this codperation, 
instead of working against it, will sing 
better and with less effort and fatigue, 
it is reported, 

Tee Aypes of breathing are econ: 
mended for various ranges: for the 
tones, a high chest breathing; for the 
middie tones, breathing which’ exercises 
the muscles of both chest and diaphragr 
andl for the low tones, breathing from the 
abdomen itself. Josephson claims. that 
singing. in, this manner greatly improv 
the voice’s tonal range and quality as 
well as vocal resonance, and at the same 
time reduces the strain on the voice mus 
dles to a minimum, 


title given to Theodore Schroeder, of S 
Louis, the head of two companies having 


lars, Only within the last fifty years has 
the sponge been classified as an anima 
and not a plant 


‘Marine sponges, the type used in. the 
sponge industry, thrive in faisly shallow 

ea water (a few hundred feet deep) and 
grow in enormous colonies, varying 
Size, form, and color. Sponges are fished 
in the Eastern Mediterranean, off the 
Bahama Islands in the West Indies, and 
of the west coast of Florida, The''sheept. 
‘wool” sponges of Florida are considered 
especialy fine 

For a thrilling story about Florida 
sponge fishermen in the Gulf of Mexico, 
See “Aten Who Fight Sharks” (PSA 
Sept. "26, p. 32) 


‘Thearore Schroeder with a pair of large dried 
Spennges, soon to be made into bath accessories 
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} enpine stare HETROPOUTAN 
Ges OVER 1,200 
\ aviess 


Sixty-Three Centuries of Skyscrapers 


the Chrysler Building in New York City recently 
reat lancelike spire 1,040 feet above the street, it 
broke the 98t(oot Paris Fill ‘Towers forty-vear record of 
being the highest structure ever built. 
Man's aspiration to pierce the clouds dates back to antiquity. 
‘kyscraping began about 6,400 years ago with the 461-foot 
Pyramid of Cheops. After a lull of more than sixty centuries, 
the Egyptian marvel was overshadowed upon the completion, 
in 88 of the 524 foot Cologne Cathedral begun sx centuries 
before. Then, in 1884, the Washington Monument was com- 
feted aad scrpested the German odidce by. thirty-one feet. 
‘Now towering structures of stone and steel, rising rapidly to 


dizzy heights, set new breath-taking records almost monthly. 
Structural steel made the modern skyscraper possible. ‘The 
Eiffel Tower, built for the Paris Exposition in 1889 (P.S.M 
‘Oct. 29, p. 49), was one of the earliest structures in which 
‘used. Two ofits giant successors, beside the Chrysler Building, are 
shown here. The eighty-five-story Empire State Building, now 
under construction in New York City, will soar to a height of 
ible mooring mast. 

litan Life Building, 
structure of 

but it will 


topped by the Met 
New York City. The exact height of this mighty 


a hundred stori 


. just begun, is not yet know 
‘exceed! 1,200 feet. 


RARE GLIMPSES OF THE 
SLEEPY DORMO! 


Mowrns of watching and w 


of the University of Upsala, Sweden, a 
remarkable collection of photographs of 
fone of the most elusive and sleepiest 
animals on earth—the dormouse, Some 
of the best, reproduced on this page 
illustrate strikingly the curious habits 
this tree-living rodent 

Living more likea bird than a beast, the 
dormouse builds a nest of leaves ‘and 
frrasses that would do credit to 
parrow. At wint 
into a perfect ball within the nest and re 
mains so until the warmth of spring 


starts the slow uncurling process and the 
quickening of its blood circulation. A 
sudden cold snap in the spring, and the 


dormouse rolls up into a tight ball agai 
Of a very shy and retiring nature, this 
Jittle animal is alway’ hard to find, 


FIND SARDINES SPAWN 
OFF CALIFORNIA COAST 


Recext discovery of the sardines’ 
spawning grounds is as important to the 
canning industry as to science. When fish 
are left to spawn naturally only’ fifteen 
percent of the eggs are hatched, “When 
nourished in fish hatcheries, eighty per- 
cent of the exgs are saved. Sardines are no 
exception to this rule, and canners have 
Jong sought to learn'where they go to 
spawn, in order to capture the eggs. The 
little herrings eluded their pursuers, but 

Scofield, scientific assistant of the 
California State Bureau of Commercial 
Fisheries, scoured the California coast from 
San Diego to Eureka, and finally tracked 
them to a place five miles off Point Vincent 
on the southern seaboard. Here he found 
schools of them and a great number of 
their exes. 

‘Many small fsh are called “sardines,” 
but the truesardineisapilchard,” asmall 
olive-green member of the herring family, 
abounding in the Mediterranean and off 
the west coast of France. Sardines are 


are. fished in great 
quantities. They are caught when young 
‘and, following cleaning, are washed, dried, 
and’ cooked in boiling oil. After the lids 
are soldered on in the canning, the tins 
are plunged in boiling. water or steam 
before the venthole is sealed. ‘This pre- 
vents bacterial decay. ‘The largest sar 
dine fisheries in the world today are off 
the coast of Brittany. 


TON DOOR GUARDS 
BERLIN BANK VAULT 


A soup steel door, two and a half times 
as thick as the armor on the greatest 
battleships of the World War, swings on 
its massive hinges before a 
banking house at Berlin, 
steel portal weighs thirt 

id with its metal and concrete found: 
tion the entire entrance totals nearly four 
hundred tons 

‘The designers of the door maintain 
that it affords complete protection for the 
valuables stored in the huge safe whose 
entrance it guards. 


A Berlin bank has thie 3S-ton door. It 3 feet 
inches tick and 7 fet & faces in diameter 


MORE TIN IN BELLS, 
LESS DIN IN CITIES 


Exruvsiasts in the antinoise cam- 
paigns will weleome the announcement 
that much of the din andl discord of large 
cities can be abolished if the makers of 
tells and whistles will only adda litle 
more tin to the bronze used in their mans 
facture. It seems to be a simple case of 
the more tin, the less din, according to 
H.C. Dews, a British metal expert. 

E i his views to the Institute of 
British Foundrymen, he said that fine 
bronze, containing twenty-five percent of 

ves bes and ‘whistles a finer and 


ess tin and more copper. 
ries will revise their for 
fire sirens, ambulance 
gongs and: motor horns, street car bells 
and telephones—even the alarm clock— 
may all have more musical voices, and the 


mulas, fog 


AMERIC) 
SHIF! 


Hantrs s0 personal as one’s daily bath 
might reasonably be considered safe from 
the statistical searchlight. But no! 
Figures of home accidents, recently an- 
nounced by G. D, Newton of the Travelers 
Insurance Company, reveal that, more 
people take a bath on'Sunday than on any 
other day of the week. Saturday is losing 
out. While records show a daily average 
of 120 bathtub accidents, about 170 occur 
on Sunday, over forty percent more than 
on other days. 
‘Speaking statistically, the weekly “bath 
carve” of the Americin public has its 
on Sunday, drops a little on 
Sfonday, declines further on Tuesday and 
Wesinesday, rises on Thursday, sinks 
on Friday, and then on Saturday starts 
climbing to Sunday's weekly maximum, 


Porctax Sciexce Mowtuty is always 

leased to answer questions on any sub- 
fee within its fields if readers will address, 
their inquiries to the Information De- 
partment, 381 Fourth Avenue, New York, 
inclosing a stamped, self-addressed enve- 
Tope for reply 
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Spilled bya head-spin that broke the jockey's leg. 
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LINDER MODEL 
ENGINE, SIZE OF A HAND 


Ware 360 midget parts functioning 
perfectly, a model of a nine-cylinder 


radial aisplane motor, that could be held 


society of Model Engi 
2 Brown, the maker of 
the pocket-sized engine, says its m 
ments are correct to a ten thousarn 
‘an inch. Besides the radial mot: 
ited three types of steam cngines 
made with equally minute measurements 
Each of them, run by compre 

worked successfully. His exhibit was ooly 
done of many, the Society having, fort 
members, all enthusiastic model makers 


SIGNAL TO MOON WILL 
‘TEST RADIO RANGE 


Dr. A. nove Tavton, 
fof the radio di 
Vision of the United States 
Naval Research Labora 
tories, announced recently 
that he will attempt to send 
1 radio signal to the moon, 
Dr. Taylor hopes that the 
moon's face will reflect the 
signal back to earth, where, 
since the moon is only 250 
000 miles away and Hert 
an waves are suppose to 
les a. sec- 
would be picked up 
ixton two and four 
fifth seconds after its de- 
parture, 

‘Thisexperiment would set- 
tle the question of whether an electrically 
charged layer in the earth's upper atm 

sphere prevents the escape of radio waves. 
‘The suppose existence of such a layer has 
Yong been advanced as a barrier to an 
attempted radio communication with 
Mars. If successful, the experiment 
would set a new long-distance recon! for 
radio. transmission, 

Another long-listance record was made 
recently when a radio program, broad: 
cast from Schenectady, N. Y., ofa short 
wave, was picked up and rebroadcast at 

‘Australia, After having tray- 
led a distance equal to four fifths of the 
earth's circumference, it was received, 
and. broadeast once more, by another 
station in Schenectady. ‘Thus the two 
Schenectady stations were sending the 
‘same program, but the one relayed, due 
to its long trip, was one eighth of a second 
behind the other. 


BROKEN WATER MAIN GIVES 
CITY A NATURAL GE’ 


Propte passing along a principal street 
near the north end of Manhattan Island, 
New York, one afternoon recently saw 
the asphalt pavement suddenly begin to 
heave and crumble and a moment later a 
giant fountain burst forth. The geyser 
roared higher and higher until its crest 
was level with sixth-story windows. A 
large water main had burst, resulting in 
this brief picture of a natural phenome- 
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‘eth 300 parts Is seen 


nom. was bref because workmen s90n 
repaired the leak, stopping the flow, but 
thousands of galions of water were’lost 


5 ss 


“This pevser & roarine to the beight of sic 
on a broken main in New York City 


‘Mav, 1930 


BUILDS 36 MODEL SHIPS FOR 
WAR AND COMMERC 


A Max who commands 
navy and merca 
creation is Mi ie 
above), an American living in Paris. His 
allection of thirty-six ship models in. 
jes both miniature dreadnaughts and 
passenger ships. Six of his models were 
Shown recently at the Salon Nautique, oF 
Nautical Show, and attracted much 
attention, 


a complete 
ile marine of his own 
Arthur W 


HEAVIEST WELDED TRUSS 
HOLDS MILLION POUNDS 


Tux theory that welded steel girders 
are as strong as those riveted, recently re- 
ceived a dmastic test inthe heaviest 
‘welded truss ever constructed. This steel 
framework was made for a Glendale, 
Calif,, mausoleum, According to engi- 
neers computations, at the point of 
greatest stress it safely sustains a force of 
4 million pounds. 

“Gusset plates"”—overlapping plates 
at the joint to those used in 
fivet construction were an unusual f 
ture of this heavy arc welding job. It is 
estimated that use of welded joints saved 
ten to fifteen percent in the quantity of 
steel used 


NEW DISEASE IN ENGLAND. 
DRIVES BIG DOGS CRAZ 


Caxine hysteria or dementia, a new 
dog disease, has recently become 80 wide- 
spread that the Royal Veterinary College 
of Great Britain has begun research into 
its causes, symptoms, and treatment. 
Its causes are so far unknown, but big 
dogs generally are its victims, "The dis 
eased dog may suddenly howl and rush 
off on a run of several miles, and perhaps 
vill kill himself by crashing into an ob- 
struction. The disease first made its ap- 
Pearance in England in 1924, but “run- 

fits,” similar in symptoms, have long. 
aificted’ American dogs 
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GREENWICH CLOCK 
KEEPS TIME FOR 
ALL THE WORLD 

Ususwat. pictures were recently taken 
giving glimpses behind the scenes at the 
famous Greenwich Observatory in. Eng- 
land, which, by common agreement, has 
become the’ time reference point for the 
entire wold, The observatory is perched 


fon a hill at the point through which the 
“era” merle passe und fm whic 
Jongitudes are measured. “Greenwich 


time” was adopted as the standard in the 
United States in 1884, and is dispatched 
daily from the United States Naval 
Observatory in Washington, D. C. 

‘The photographs taken at the Green- 
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wich Observatory show the time disks 
where the clock-setting time signals are 
controlled and a “sidereal” or star clock. 
‘This sidereal clock gives the time meas- 
ured uniformly by the axial rotation of 
the earth as referred to a star. One com- 
plete rotation measures off a sidereal day. 
"The clock is sealed in a glass case kept at 2 
temperature of sixty degrees Fabrenh 
‘observatory was established in 
1675. England, during the reign of Queen 
izabeth, had become the greatest mari- 
time power in the world. ‘To this fact the 
observatory owed its origin, as it was de- 
signed “to further navigation and the ad- 
vancement of nautical astronomy.” A 
curious feature is a magnetic pavilion, 50 
placed as to prevent disturbance’ of 
delicate instruments housed in it by the 
iron in the main structure, 


At left the standant 
Star clock hept at Green 
wich. AL eight fs tbe 
‘marking aero. metbian 
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Which Five Inventions Are Greatest? 


Announcing the Prize Winners and a Summary of their 
Selections in Poputar Science Montu1y’s February Contest 


HICH. five inventions are the 


erything from the alphabet 
iz of rubber. ‘That is the 
impression received by reading theanswers 
of hundreds of contestants, submitted in 
the prize contest recently ‘announced in 
this magazine (P. S. M., Feb. '30, p. 44). 

From these manuscripts the Editors of 
Porvtar Screxce Mowrity, as judges, 
have completed the task of selecting the 
prize winners. ‘The awards are listed here- 
with. Because of ties among the con- 
testants for the $5 prizes, under the rules 
of the contest a full prize was awanled to 
each of the tying entries. ‘Therefore, in 
addition to the First Prize of $50 and the 
Second Prize of $25, there are seven prizes 
of $5 each instead of five as originally 
announced. 

Sidelights of the contest were interest- 
ing personalities revealed among the con- 
testants, A high school girl of seventeen 
‘won one of the prizes. Another manu- 
script among the prize winners was sub- 


FIRST P 


IZE, $50 

Evornr W. Bian, State College, Pa. 
SECOND PRIZE, $25 

B. Bexsos, Rock Island, Ill 


SEVEN PRIZES OF $5 EACH 
Dr. Henge Burrs, Nashville, Tenn. 
Mary Dotores Dess, Baltimore, Md. 
Raunt L, Farr, Athol, Mass. 

Joux D. Gresniex, Ardmore Park, Pa, 
S.S. Panxtson, Broken Bow, Nebr. 
Lows H. Ropors, Je, Was 

D.C. 
Exxa Serrtetp, Muskogee, Okla. 


mitted by an orphan girl of eighteen, 
studying at a school for the blind. 
‘Clearness, conciseness, neatness, and 
skill in presentation were factors on whi 
the judges based their awards. 
the contributions showed a. surprising 


amount of effort and ingenuity in their 
preparation, and a high standand of 
fellence characterized most of the ents 

‘The prize winners’ selections of “gre 
est inventions” makes an_ interesting 
tabulation. This was as follows: 

Printing and printing process, 7; electric 
lamp, 6; steam engine, 6; dynamo, 3; 
radio, 3; telephone, 3; Bessemer con: 
Yerte for steelmaking, 2; cotton gin, 25 
wheel, 2. 

Also the following, which received one 
vote each: alphabet, boat, cement, mari- 
net's compass, induction coil, microscope, 
money, plow, telegraph, telescope, vul- 
anizing of rubber. 

‘Thus, the leading selections among the 


inventions may be said to represent the 
basic aids to civilization of education, 
Hight, and power. ‘They are followed by 
représentativeexamplesof communication 
and of the manufacturing and structural 
arts. It might be hard to place in more 
appropriate order the fundamental gifts 
of invention to mankind. 
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Home Conveniences 


That Save Time 
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Serving three purposes, this rubber squeegee 
ie'hown above are stk scraper. It aso 
hed to clean windows and to scrape pl 


™— 


‘lot water at any desired temperatore fe always racy with this 

imple let 

Supply, iis contra 
2 the hea 


(fF chicken the same delicious Naor 3% 
‘The cooking fe odorless and great 
the meat out of the grease, which Fun 


A novel “aundry car” makes stooping unnecessary 
‘when hanging wash onthe line. Te rolls alone earry- 
True the clothes and pins at handy height. It weighs 
bout seven pounds and folds into smal space. Te ea 
be usnd ae abwsiner or to hol the laby's bathe 


Ovick and handy i this compact shredder 
Stel cutter. A semicirelar grating of 
{ape grates anything trom pps 

Ute eas, and removes corn from the eh 


ise with 


novel sp 


rep ca mt ry wn 
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Let Science Decide Prohibition 

HE fact that there is a prohibition problem at all is 

little short of ridiculous. ‘The whole question hinges on 

the effect of alcohol on the human system, and obviously 

this is wholly a scientific problem. Yet the subject 
hasbeen so befuddled by politics prejudice, bigotry, ignorance, 
and emotionalism on both sides of the question that the 
authoritative voice of science has been lost in the clamor 

Why not top listening to the rabid prohbitinists and the 

equally rabid antiprohibitionists and put the whole question 
up to the scientists? In spite of the oceans of words that have 
been printed on the subject, no one really knows what effect 
alcohol has on the human system. Let the scientists, definitely 
and conclusively, solve this problem. Let them dig deep into 
‘lcohol’s effect on the body and on the brain. Let them w 
the bad effects of liquor against the advantages. Some of t 
bad fects are only too obvious, yet it is probably reasonable 
to ask whether a custom that has persisted continuously since 
the dawn of civilization can be wholly bad. At all events, let's 
throw out the emotionalism and get sown to cold, hard, Sies- 
tifie facts 


Small Animals and Big Names 
LAMENTED and unsung, the remarkable title of 


U 


Brackyuropushkydermatogammarus is lost to zoology and 
its textbooks. This was the name that a certain zoologist, 


Dybowski, proposed to fasten upon a small crayfish of 
‘The eraytish could not protest, but fellow zoologist could and 
did. ‘The International Commission on Zoological Nomen- 
lature, which had the final say in the matter, ruled “thumbs 
oven,” and the name is officially banned 

‘The zoologists’ aversion to pinning such a name upon a small 
crayfish is to be commended. But its rejection does not im- 
prove an alarming state of aiTairs, Already 160,000 separate 
families are listed in zoology. The names are increasing, with 
new discoveries, at the rate of 1,500 a year. What will zool- 
ogists do when the good old simple names run out? Will they 
resort to numbers to increase the nuniber of combinations? 


Movie Records of Progress 


WITHIN the last few weeks the morning mail of the Port 
‘of New York Authority has contained more than one 
letter from private citizens urging that moving pictures be 
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made of two spectacular bridge-building feats. One is the 
Hudson River Bridge, with the longest suspension span in the 
world, which will join New York City with New Jersey. The 
other is the Kill van Kull Bridge, the world’s longest arch 
‘span, which will connect Bayonne, N. J., and Port Richmond, 
‘on Staten Island, N. Y. As historical records, citizens urge, 
movies of these unique projects should be added to the usual 
written and statistical records. 

‘The letter-writers, however, did not know that the Port 
Authority was already doing that very thing. Cans of film 
resting in its office contain movies showing the construction of 
the Hudson River Bridge’s anchorages and towers, Cable 
spining will soon be added, and the movie (expected to be of 

We reels) will be completed when the floor is laid. Meanwhile 
another film will depict the erection of the Kill van Kull 
Bridge's steelwork, of which 800 feet of film have been exposed. 


Pumping Heat from Outdoors 


HERE are skeptics who doubt that in the future electrical 
age homes will be heated by electricity. Lack of efficiency, 
they ‘say, will forever bar the use of electricity for heating in 
‘competition with coal or other fuel burned under a boiler. 
Considering that the maximum overall efficiency of the 
finest generating plants is only about twenty-five percent, and 
coal burned under a boiler in the home gives just about the 
fame heat eficiency, the future of electric heating does not 
appear bright. 
lowever, as T. G. N, Haldane, a British engineer, recently 
inte ut in «paper read befor the Institution of Electrical 
Engineers, the efficiency of electricity in heating can be in- 
creased between 300 and 500 percent by using the electricity 
to pump heat instead of to produce it. His idea, which appears 
scientifically sound, is to convert the electrical nergy 
into mechanical energy by means of motors and then use the 
motors to pump heat, on the Carnot principle, from a low toa 
igh temperature 
is would mean, in effect, to build an electric refrigerator 
fon a grand scale and operate it backward. Enormous colls, 
pethaps forming part of the walls or roof, would serve to ab: 
sorb heat from the air, and this heat would be pumped in and 
transmitted to the air in our homes by radiators not differing 
irteatly from the ty pes now in use. 


Looking for a Better Sugar 


ESIDE the trade-mark on the family package of granu- 

lated or lump sugar, we have grown accustomed to seein, 

the word “cane.” So commonly is cane sugar associated wit 
sweetening that it is hard to take seriously the suggestion that 
a better sugar, not a substitute, may banish it from the table, 
What that “better sugar” is, is not at all a matter of specu- 
lation, It is “fruit sugar,” otherwise known as levulose. It is 
sweeter than cane sugar, is thought to be more healthful, and 
looks exactly like cane sugar. Recently it cost from $30 to $110. 
a pound. Now expert chemists of the United States Bureau of 
Standards are well on their way toward making it available to 
everyone at prices comparable with cane sugar. As described 
fon page 55 of this issue, they are learning. to produce it in 
Whether commercial production is to follow remains 


They Are Saying— 


“rTPHE iaest thing the American people can do during the 
next year is to pay more attention to engineers than to 
politicians.” —Thomas A. Edison. 

“A New York skyscraper is a delightful and fascinatin 
monument of folly.” —Alistair MacDonald, architect son 
British Premier Ramsay MacDonald. 

“The suspension bridge is the bridge of the future. It will 
not be unusual to see 6,000-foot spans.”—Ralph Modjeski, 
famous American bridge designer. 

“The world is menaced by a shortage of superior scientific 
brains. We no longer have the conditions which created the 
great scientists of old.”"—Dr. Edwin R. A. Seligman, Columbia 
University. 

“Vital bodily functions are retarded from twenty to ninety 
percent by amounts of alcohol contained in beer and light 
ines.” —Dr. Francis G. Benedict, director of the Carnegie 

itrition Laboratory, Boston, Mass 
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Circuits That Improve Tuning 


Selectivity Depends Upon 


Number of Tuned Stages 
Through Which Signals Pass, 
but Too Sharp Adjustment 
May Spoil Tone Quality 


By ALFRED P. LANE 


of vital importance, In 


bility to tune-in a desired station 
without interference from others on 
adjacent wave lengths is, under modern 
conditions, absolutely necessary. 

However, sharp tuning is not the only 
requirement. Too much sharpness is 
fatal to tone quality. If carried to theo- 
retical extremes, so that the receiver would, 
respond only to a single wave length or 
frequency, speech would be heard as an 
unintelligible mumbling, and musical 
tones could not be recognized. 

‘A modem broadcast station transmits 
fon a band of frequencies nearly ten 
Kilocycles wide. This width is needed 
for adequate and faithful reproduction of 

peech and music. ‘The ideal receiver 


each side of the specified wave lengths of 
the broadcast station are called side 
bands, and a great many radio fans have 
the impression that the how and the why 
of these side bands are too complicated for 
the average man to understand. This is 
not 

simple 


3 the reason for side bands is 
For good sound reproduction, it 


is necessary to transmit frequencies up to 
nearly 10,000 eyeles 20 that 
the overtones of musical in- 
struments; which makes them 


Fig. 1. This. factory-built 
reselector unit is weed as 
Shown in Fie. 2- "Note the 
‘sing ‘wed 
fe or 


sound natural, may be included. ‘These 
sound frequencies are impressed on the 
carrier wave frequency, and the resulting 
wave from the: ‘Actually consists of 
44 group of frequencies, each one of which 
represents the sum or difference of the 
fundamental frequency and one of the 
sound frequencies. 

‘Obviously, the lower the tone the nearer 
will be the transmitted frequency that 
carries it to the fundamental wave of the 


station; and conversely, the higher the 
tone frequency, the greater will be the 
diversion of the corresponding transmit 
ting frequency from the fundamental 
wave length of the transmitter. 


TTHE, sharper the tuning. the more 
tendency there is to cut al frequencies 
that differ from the fundamental station 
wave length; and because the frequencies 
representing the higher tone diverge 
farthest from the fundamental, extremely 
sharp tuning results in what is known as 
cutting the side bands and consequently 
the higher audible notes. 

Extremely sharp. tuning, therefore, 
results in throaty voices hard to under- 

nd and musical instruments that sound 
low and unlifelike. The mellow tone is 
produced by side band cutting either 
through too sharp tuning or by actual 


TO GRIDOF Ist RE 
FIER TUBED 
a 


Se hein 


Fig. 3. This preselector circuit wes capacity coupling between stages. 
AA wo-gang condenser and homemade coll and shelling can be used. 


lector circuit using electromagnetic coupling. Dutted lines indi- 
frictional details for the amateur bulldey are given in the text 


Vv 


suppression in the audio amplifier end of 
the radio set. 

For the finest tone quality, a broad- 
tuning receiver would be desirable if it 
were not for the fact that there are 0 
many stations operating. ‘The radio de- 
signer seems, therefore, to be between two 
fires. If he makes the receiver broad 
‘enough to get the best possible tone qual- 
ity, he will be bothered with interference; 

dif he gets it so sharp that interference 
is impossible, then the tone quality will 
be bad. 

‘A partial solution seems to lie in the s0- 
called bs tor circuit, also referred 
to occasionally as a pre-tuning circuit, 

‘Other conditions being equal, ‘the 
selectivity of the receiver depends on the 
number of tuned stages through which 
the signal must pass. A single tuned stage 
sufficed in the days when only a few 
stations were on the air, but the modern 
set requires anywhere from. three to five 
for even more tuned stages. Furthermore, 
the screen grid tube, because of its 
extreme amplification, has made it pos 
sible to use tuned circuits without tubes. 
‘The signal passing through, these tuned 
stages is separated from the waves, of 
interfering stations even before it strikes 
the first radio-frequency amplifier tube 
of the receiver 

Such cect is shown in Fig. 1. The 
incoming signal goes through three tun 
stages before it strikes the grid of the 
first radio-frequency amplifier tube. A 
commercially built pre-selector_ circuit 

it spe (Continned on poge 155} 
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HELPFUL HINTS FOR RADIO FANS 


Tools That Will Save You Time 


Screw Drivers Fitted to the Job Essential 
to Good Work—How to Test a Dead Set 


‘OU will find some jobs in. radio 
so difficult as to be almost impos- 


sible if you haven't the right tools. 
You might, for example, spend a lot of 
time and energy in bor through 
‘piece of wood with a 


hand drill you can do the sar 
better in a few seconds. ‘Even a beginner 
knows enough to get a drill instead of 
abusing his penknife. Yet radio ex 
menters often waste hours of time for lac 
‘of some simple tool designed for the out- 
‘of-the-ordinary job. 

One screw driver, for instance, cannot 
possibly meet all requirements. Although 
4 single, well-worn screw driver often is 


the only tool of its tyy by the 
iardeas marietta ie 
ance will be saved by investing in several 


special varieties, 

‘The illustrations on this page 
show three types of screw drivers 
that are particularly useful to the 
ae 

ld be @ part of the equipment 
‘of every home workshop. 

Often a screw has to be tight- 
‘ened that is located close to the 
side wall of a metal shield or some 
‘other bulky part, A long-bladed 
screw driver makes such a job easy. 
AA short-bladed screw driver often 
cannot be used at all except by 
holding it at such an angle that the 
hhead of the screw is. inevitably 
marred 

‘Another apparently difficult job 
is to set up a screw where there is 
no room behind it to use the ordinary 
screw driver. A double ended screw 
driver of th 
‘an otherwise 


illustration, ‘This particular model has 
teen ground down's0 that the working 

‘eres are as close as possible to the center 
fine of the handle. Such screw drivers 
should be made double-ended so that the 
blade on one end can be crosswise of 
the axis of the hanulle and the blade on the 
other end set in a plane parallel with the 
hhandle. ‘There are many cases where the 
serew cannot be got at directly oF through 
a full circle, 

At the right of the illustration isa 
short, small screw driver that will be 
found particularly useful for a lange num- 
ber of jobs. Set screws for shaft coupli 
set screws on dials, and so on, are easily 
handled by this particular type not only 
because the blade is thin and narrow but 
also because the screw driver can be used 
in a restricted space. 

With any type of screw driver it is im- 
portant to keep the blade in good shape 


with a clean-cut, square end. A worn and 

consequently rounded blade often will 

slip out of the slot in the screw head 

SN a la 
apy properly 
sat Gla 


A. shat 
sequel preute to 
ot in place. 


dull or bent grind them square again. 


No More Rejuvenation 

MAxy radio fans recall that in the days 
of battery operated receivers it was com- 
mon practice to rejuvenate apparently 
‘worn-out tubes. The 201A tube, for ex- 
ample, was the type on which ‘tis os 

juvenation ‘was most popular at 
al. ‘The question arcs as to what 
San be doug bs afarensis tan tossers 


“These thre spevial screw deivers wil save much ime aed 
Uroshie. ‘They shoul be 


Ta every rulio enthunias's tol kit 


AB C’s of Radio 


HE object of shielding a radio 
receiver is to ‘one circuit 


ieapakeeeeene 
pceas 

eamecriteay 
Sore ene 
Petey it carried at, the conduc: 
Ge inen tome 


Furthermore, itis important that 
the top and bottom. and in fact all 
pints in the shielding, make 


Sonat pec tle heap reece 
‘ult the more complete mast be the 


type of A.C. tubes used in electric sets. 
‘The answer is—nothing. 

‘The older battery operated tubes often 
became prematurely exhausted because 
the electron producing, material on the 
surface of the heated filament was used up 
faster than the supply could be renewed 
from the interior of the filament, ‘The 
various “cooking” processes, others 
known as rejuvenation, resulted in boi 
ing out a fresh supply of electron-pro- 
ducing material 

Modern A. C. heater type tubes, in- 
cluding the -24 A.C. screen grid type 
and the -27 heater, amplifier, or detector 
as well as the rectifying tubes and power 
tubes now in use, employ a different type 
of material to supply the electrons, the 
nature of which is such that it will con- 
tinue to supply electrons through 
‘out the normal life of the filament 
itself, If by chance an abnormally 
Jong lived filament is encountered, 
s0 that the electron-producing ma: 
terial actually becomes exhausted, 
there is no way to rejuvenate it, as 
the electron-producing, material is 
all gone, In modern heater type 
tubes, the heating filament itself 
will last, on the average, as lo 
the electron-producing material on 
the cathode. 


When the Set Goes Dead 


Attuoven radio service men 


cut to be tube troche, ther sll main 
calls caused by trouble in the set itself 

‘When the set goes dead the first prob- 
lem is, therefore, to determine whether 
it is tube trouble, and in many cases it 
will save the time and expense of a serv- 
ice man if all the tubes are taken to the 
nearest radio store for testing 

If, however, atest shows that the tubes 
are all right, then the set owner can either 
call in the radio service man or attempt to 
locate the trouble himself, Many. times 
the difficulty is absurdly simple. For ex- 
ample, radio service men report that an 
astonishingly large number of service 
calls turn out to be a current supply plug 
dropped out of the wall socket or the an- 
tenna or ground wire come loose at the 
binding post. ‘These, are troubles that 
the owner should find for himself 
Ven the loudspeaker is not b 
unit in the same console cabinet 
Sie tee the chance tate ous 
speaker plug has come out of the socket. 
Even in the complete unit receivers, the 
speaker cond tips usually are plugged into 
special jack sockets in the receiver unit. 
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In Radio—Look before You Buy 


Careful examination is needed 


when an uninformed fan tries 
to get a cheap set. This article 
tells what to look for in all 
the so-called bargain offers. 


IE uninformed radio buyer who 
looks for a receiving set a 

price is seriously handicapped. 
stead of a bargain he may find himself 
saddled with an ancient relic of a bygone 
radio era—a_ set that didn’t amount to 
much in its day and is of even less value 
when compared with a modern outit 

Of course, now and then there are 
bargains in’ radio equipment, just as 
occasionally a secondhand car appears on 
the market in such good condition that it 
is a real bargain, Usually, however, a 
bargain radio set is a bargain in name 
only. It is sold cheaply only because 
nobody is willing to pay @ higher price 
for it. 

Sometimes because of overproduction 
the market is temporarily glutted and 
sets are sold at less than their intrinsic 
value, ‘That is why the phrase ‘‘manu- 
facturer’s sacrifice on account of tremen- 
dous overproduction” appears so often in 
the advertisements of so-called bargain 
radio receivers. ‘The dealers realize that 
the phrase, whether true or not, is a 
potent sales point 

t there is a vast difference between a 
legitimate case of overproduction and the 
much more frequent condition that arises 
when the manufacturer turns out a large 
number of sets in an effort to clean up his 
stock of old parts and raise cash for 
further operation. ‘The latter type of set 
often is merely an obsolete chassis 
mounted in a fancy cabinet. To the eye, 
the set is good, but what might be called 
the hidden value, which comes from care~ 
ful workmanship and accuracy in adjust- 
ment, simply is not there. Or a lot of 
cabinets dropped from the line of one 
manufacturer may be fitted to the left- 
over chassis of some other manufacturer. 
‘The result is a hybrid that may look well 
but isn’t even worth the low price asked 
for it. The result is comparable to fitting 
1925 automobile chassis under a more 
recent body of some other make and 
calling the combination a new ear 


EENEN when a radio set isa legitimate 
bargain, there are drawbacks that 
the purchaser should consider. 

cases such sets are sold “as i 
service is given, 
sketchy natur 
given for a specified pero nie ninety 
days or so—sooner or later the owner will 
have to depend on a near-by dealer who 
has no interest in the set and may have 
no specialized knowledge as to how it 
should be repaired. Furthermore, the 
‘question of where to obtain spare parts 
may prove troublesome, especially if the 


Mike L 


wna 
faces! 
tive owner should con- 


choosing a 


reception compared with the original in- 
vestment, the upkeep, and the possibility 
of getting quick and expert service. Be- 
cheap in price does not 
signify that it will prove inexpensive on 
the basis of cost per hour of entertain- 
ment. Many old sets now being sold as 
seriously deficient in tone 
y, selectivity, and sensitiveness. If 
‘sum per hour for inferior 
entertainment, while the best of entertain- 
ment from a modern set would cost only 
slightly more, then obviously the bargain 
set is no bargain 


HE radio fan with considerable 

rience needs no advice to help 

‘a bargain set. Because of his 

larity with the various makes and 

his knowledge of their possibilities, he will 

know if the set offered is good, and if the 
rice quoted really is low. 

When investigating the merits of a 
bargain radio set, first make sure of the 
maker's name and the model number. 
Find out if the manufacturer is still in 
business and selling modern sets. Check 
up on the model number to be sure that 
the set is not misrepresented and that it 
was made in the year specified, and not a 
year or two previous. 

Note particularly what type of tubes is 
used. If itis supposed to be a screen grid 
receiver make sure that it is not a phoney 


him 


By 
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circuit worked with one screen grid tube. 
Check up on the pore tubes used and 
also the rectifier tube, Avoid any set that 
uses nonstandard tubes. This means that 
the set must have type ~24 A. C. screen 
grid, -27 A. C. heater, -71A, -45, ~10, 
or -30 power tubes, and -80 or -81 
rectifier tubes. The -26 tube is becoming 
although such tubes undoubt- 

je for several years 


EFORE the deal is closed the set 

‘should be checked for tone quality, 
sensitiveness, and selectivity against a 
modern receiver working under the same 
conditions and hooked to the same 
antenna. 

OF course, this discussion of bargain 
radio sets applies directly to electeie type 
sets. The situation with regard to bat- 
tery operated sets is entirely. different, 
‘There are plenty of bargains in battery 
sets today—new sets left on the manu- 
facturers’ hands when battery sets went 
out of style, and sets that were traded 
im for modern electric sets. 

‘Since economy of upkeep is an impor- 
tant consideration in a battery operated 
set, choose one that uses the fewest 
number of tubes consistent with satis- 
factory performance. With a good out. 
doorantenna, a four- or five-tube set wil 
xive results as satisfactory as can be had 
at reasonable expense for battery tipkecp. 


Stop That 


Honking! 


Gus Reads a Lecture on 
Use of Horns and Tells 
When to Blow Them and 
When to LetThem Alone 


By 
MARTIN BUNN 


“PUI is the third trip this week 
‘et oddesized tires,” Gus Wil 
grumbled disgustedly as the rel 

light ashed on at a crossing and he 

brought the Model Garage service car to 

a halt. 

Joe Clark, his partner in the garage 
buisiness, grinned cheerfully, 

“Never mind, old-timer,” he said, “it 
won’t be long now before most of the old 
crocks that use freak sizes go to the junk 
dealer. It’s a good thing not so many 
sizes are used on the new cars.” 

‘Gus merely grunted as he watched for 
the green light, It flashed on a second or 
two later, but just as he started to let in 
the clutch the trafic officer held up his 
hand to allow another ear to make a left 
turn, ‘The driver in the car behind imme- 
diately thumbed his horn button for a 
series of aggravating toots. 

“Must “be Honking Harry,” Gus 
snapped to Joe as he stuck his head out to 
see who was doing the tooting. 

“That's aswell, horn you've got, 
mister,” he grinned, “but it won't get you 
anywhere with the traffic cop. that's 
holding up this parnde. He's hard-boiled, 

he is.” 

Guis forgot the incident until a few days 
later when a car pulled up in front of the 
Model Garage. 

“Bet you Honking Harry's busted his 
tooter again,” Gus whispered to Joe 
fas the owner of the car approaches! the 
two garagemen. 

“How “about fixing my horn, Gus?" 
he asked, “Can you do it now? I feel 
lost without a horn.” 

“That's how any motorist ought to 
feel, Mr. Blainfield,” Gus agreed, as he 
lifted the car's hood. "I guess we can take 
‘care of you right away.” 

“A horn is, mighty important,” ob- 
served Blainfield as Gus got out his tool 
kit and started to take the horn mech- 
anism apart. 

“Sure, a horn is important,” Gus 
agreed, “but you don't have to blow it all 
the time.” 

“Yeah?” granted Blainfield. “How 
else are you going to tell people what to 
0?” 

‘That's just the point, 
horn isn’t to tell people what to do. It's 


POPULAR SCIENCE MONTHLY 


Fool : 


a warming signal t 


people know what you 
tpins fo do, and to ae ne a sign 
that you are a river if you know 
when not to use a horn as well as when to 
use it” 


“MABE so" admitted: Blaine, 
“put it seems to me that it is 
always better to blow the horn if there's 
any doubt about it. Then you are on the 
safe side.” 

“Not 


always,” Gus maintained, 
“-There’s nothing safe about blowing your 
hora and expecting that the fellow trying 
to cross the street fs going to stop be 

he hears you toting. M: Ye won’ 
and then if you slam him, the knowledge 
that you blew the horn is kind of cold 
comfort. 

“To my way of thinking » horn isan 
emergency. signal sou're a good 
nough driver you'll haste your car s0 
that the occasions when you'll have to 


Gus SAYS— 


by telling him hi 
is feet—if e's wise hel take it 
ompliment. Plenty of bra 

our feet will make ‘clutch fa 
anu brake lining last about twice as 
ong as usual. Your right foot ought 
10 En enh te get of the were 

Tn time to let you coast to a 


| 
‘Sop and save wear ém the brakes, | 
Your left foot, boss of the clutch, | 
should know enough to let in the | 
clutch gently and not try to control | 


ssrepend And brains 
in your feet wil make ‘em work tor 
filer when you start the car 


eM fot keeping the motor running 
$e tat caso cat racgaed 
{ce fat making the motor take the 
Kea without stalling 
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blow the ho few and far between. 
Just the other day I made. fifty-mile trip 
and just for fun I counted the number of 
times I blew my horn. ‘The total was only 
three. Once was when a fellow started to 
cut in on me. Another time was when 
i in the street and 
T was still quite 
ff so as to tell them T was coming. 
‘The third time was to warn a fellow who 
was backing into the space ahead of me 
that he was coming back too far. 

“T never looked at it that way before,” 
said Blainfield, “Don’t you blow your 
-n you pass cars? What do you 

do when you come to a crossing?” 


“QOMETIMES I give one quick toot if 
Thave to pass a car and he's too far 
‘out on the road,” Gus answered, “but L 
never pass a car at a crossing hor just 
before a crossing. It's a good idea to give 
a long toot before you reach a crossing if 
iv’sa bad one, but it's a lot safer to slow 
down so you can stop in time if there is 
another car coming. 

‘don’t claim that blowing a horn is 
always foolish,” Gus went on, “but a lot 
of it certainly’ doesn’t get you anything. 
‘The silliest honking is when you get tied 
upin trafhe. ‘The fellow at the head of the 
line is just as anxious to get on as you are. 
Blowing your horn doesn't clear the 
trathe. Ol course, there are times when 
the fellow at the head of the line doesn’t 
notice the green light. One short toot 
{rom the car right behind him ought to be 


‘That's right, too,” agreed Blainfield. 
“While you're fixing that horn can't you 
make it sound better?” 

“What do you want to make it sound 


better for?” (Continued on page 150) 
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New Ideas for a Racing 


How to Build a Fuselage 
Model with Sweepback 
Wings—Has Two Novel 
Spring Shock Absorbers 
and a Rudder Regulator 


By HI SIBLEY 


speediness 
‘of design 


yi 
trated a worthy addition to the 
many plans of model airplanes described 

issues of Porutar Science 
LY. 

Its designer and builder is Takie 
Tabata, a fifteen-year-old resident of 
Pasadena, Calif., who has a long list of 
record-breaking models to his credit. 

"The fast little plane shown has made 
hand-launched flights of 800 ft, and its 
designer is confident it will do over 1,000 
{t—a very satisfactory mark for a 5-02, 
fuselage type ship. On the day the ac- 
companying snapshots were taken, there 
was an unusually high wind, but the 
little plane tore into the gale like an 
angry hornet, veered about graceiully, 
and came to a graceful landing. 

Two new features are incorporated in 
this model: double shock absorbers on 
the landing gear and an adjustable fin. 
‘To make the shock absorbers, the music- 
wire struts at the bottom are given four 
turns around a spike, forming a coil 
spring which serves as an ausiliary shock 
absorber; while two strands, of rubber 
supported by a V-shaped, celluloid yoke 
under the fuselage act as the main ab- 
sorbers. ‘This arrangement prevents 
many a crack-up that would otherwise 


result from a hard landing. 


‘Alljustable in and stabiier unit. The stabilize 


‘Sekt witha rubber bund around the fuselage 


‘The fuselage is built up as indicated in 
the drawings on page 76. It is made 
entirely of 34 in. square, hard balsa 
longerons and bulkhead frames, with 
icin. soft balsa on the sides for formers 
and Yin, hard balsa fairing strips placed 
in the formers. 

‘The nose, which is made from a 134 by 
214 by 24 in. Back of bale, romndet 
‘with a bulge at the propeller shaft bear- 
ing., The front ends of the longerons are 
set in mortises so that they will be fush 
with the surface of the nose block, and 
the rear ends are drawn together and 
secured to balsa blocks, through the 
center of which passes ‘an aluminum 
tube. The latter serves as a socket for 
the dowel axis of the tail fin or rudder 
Al of the fuselage frame members should 
be given a coat of model airplane dope 


ing 
Lhe” Takie Tabata, the 


to serve as a size and to toughen them. 

Music wire 44 in, in diameter is used 
for the landing gear struts, which are 
secured to the first and second bulkhead 
frames, The 2-in, hardwood wheels 
are held in place with small washers 
cemented to the shaft, 

‘ut out the propeller blank from a 
block of hard balsa to the outlines shown, 
‘The blades of this need not be sanded 
extremely thin, as it is better from the 
standpoint of strength to leave them at 
least ¥% in. thick. Make the shaft 
from Sein. music wire and secure it to 
the, propeller hub in the manner shown 
in the double scale diagram. A short 
piece of brass tubing soldered to a nut 
and fastened with an ambroid type of 
cement to the balsa nosing is used for the 
shaft bearing. Note that this. bearing 
rust be in line with the rear hook. ‘The 
dummy exhaust pipes are mace. from 


s—— FH 
acpirem sous 


sare oF 
_ 


Nein. aluminum tubing and attached to 
the nose block. 

‘The sweepback wing requires careful 
workmanship to get each half beopety 
lined up. Note that the trailing is 
made of basswood, the leading edge of 
hard balsa }4 in. square, and the single 
intermediate spar of % in. thick soft 
balsa. A razor blade clas ina 
wooden handle makes a handy tool for 
shaping the Clark-Y wing rib sections. 

‘A curved strip of bamboo joins the 
cends of the leading edges together, and 
short pieces of heavy music wire are 
to oe oe intermediate spars and the 
trailing 

Where is likely to be any strain, 
bind all joints with thread afterapplying 
the cement. Sheet balsa '% in. thick is 
‘used for the wing, stabil- 
izer, and fin tips. The 
leading edge of the wing 
at the center should be 
raised 34 in. higher than 
the trailing edge by the 
interposition of a small 
piece of balsa. The wing 
should tilt up at an angle 
of approximately 4°, 
trial, however, will de- 
termine the proper ad- 
justment. 


"TBE fin, which weighs 
less than 14 02., has 
sheet balsa ribs and 
by % in, leading and 
trailing edges. A Sicin. 
maple dowel, placed in 
back of the center, serves 
fan axis for the steer- 
‘adjustment. A short 
pce of light muse wire 
is cemented to the for- 
wa end of the bottom 
of the first rib to engage 
in the holes of the alu- 
minum plate, which is 
cemented | transversely 
to the top longerons. 
‘The small pinholes. in 
the plate can be drilled 
with a short section of 
music wire ground flat 
at the end, the wire bei 
chucked in a hand dril 
so that only about 34 in. 
extends beyond the jaws. 
‘This type of drill is also 
a 
‘there hand mck ee 
volved. 

Bend a % in. square 
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strip of bamboo to 
the shape of the trail- 
ing edge of the stabil- 


flame, shin 
down, ‘and shape it 
gradually with the 
fingers. The leading 
ecge Ts, made from 
strips of im by i in 
hard balsa joined at the center 
with a bent strip of bamboo. A 
maple dowel % in. in diameter 
serves as a spar through the 
center. The stabilizer unit is 
fia weotes band hoped Ore 
means of a rubber ‘over in 
the usual manner. 
atreme car meat be cured i the 
application of the Japanese rice paper 
‘over one side of one half of the wing 
and stabilizer at a time. Apply a thin 
coat of puc o bamboo cement to the top 
edges of the end ribs and then to the 
leading and trailing edges, but do not 
apply adhesive to the intermediate ribs 
feoleens Teves hese bea pee 
forefinger. Have a piece of the rice paper 
ready, an inch larger all around than the 
‘wing; draw it taut from rib to rib (end to 
end), and press it down on the glue, and 
tighten it crosswise. The underside of 
the wing is covered in the same manner 
except that the central section between 
the wing halves is covered on top only, 


0 view ua ve 
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being left open at the bottom where it 
rests on the fuselage. The fin is covered 
in substantially the same manner. 
Separate pieces of paper will be re- 
quired for each side of the fuselage. An 
{pen pane seit at the bottom just back 
of the nosing, and on both sides at the 


‘When all of the paper is in pl 
the glue has dried, apply a coating of 
acing dope with a soft brush. Do this in 
dry weather, and use a half-and-half mix- 
ture of dope and lacquer thinner. 

‘While the wing should be located some- 
where back of the second bulkhead, its 
exact position is determined by trial. 


strands of Yipin. flat rub- 
is in place on the hook, detach 
the rear S-hook, pull the rubbers out to 
three times their normal length, and 
wind the motor with a mechanical 
Winder. With a four-to-one winder, from 
125 to 130 turns can be taken with a 
reasonable degree of safety. Mechanical 
winders can be purchased from model 
airplane supply dealers, but a serviceable 
type is nothing more than a hand drill 
With a strong wire hook placed in the 
jaws. An egg beater also can be used. 

The plane can be launched from the 
ground or the air. If the plane dives, 
move the wing forward a slight distance, 
and vice versa. It the plane shows a 
tendency to nose into the wind, a slight 
Adjustment to the rudder pin ill prob- 
ably remedy the trouble. 


ee ge 


DOUBLE SCALE VIEWS oF DETAILS 


Awsembled scale views of the plane and perspective drawings of the important parts. The wing is doubl-covered and bas 
‘ahedral of 25 fa. as well as 25g. swecpback. ‘Note pecially the conserction of the coll spring shock absorbers, 
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A Card Table by Rlanlantits 


Measured Drawings of One of His Most 
Famous Designs with Suggestions for 
the Construction of an Accurate Copy 


By FREDERICK J. BRY. 


JEFORE starting to build a repro- 
duction of the Hepplewhite card 
table ilstrated, the “amateur 
cabinetmaker is certain to ask a 

few questions. How much will it cost to 
make? What is the commercial value of a 
‘table like this if purchased in a furniture 
store? What the value of the fine 
‘antique table this drawing represents? 

If the right hinges are selected, 
mahogany, white holly inlay, and mahog- 
any veneer are used, the cost should not 
exceed ten dollars. The commercial value 
will range from forty to seventy dollars, 
depending on how well the table is made 
and on the quality of the: fisting used. A 
genuine antique table of this 
fener “sls for about two hundred 

‘The materials needed are: 2 lop of 
mahogany 34 by ISby 36 in. forthe top, 

veces of mahogany 154 by 154 by 218 5 
Tor the legs, 1 plece of pine 334 by 10 by 
SOc Ei chapel pies desc 
156 by 335 by 3 35 in. for the gate arm, 1 
plece of pine 34 by by SE nfo he 

rate arm backpiece, 1 pair of card table 
Tiiges d'y3a at ein. white 
holly inlay, 18 yds. of Sin, 
white holly inlay, and 1 plece 
ot mabogany vener6{tlong 
and 334 in, wide. 

Names of dealers handling 
inlay, veneer, and hardws 
can be obtained by sending a 
self-addressed and stamped 
envelope to the Information 
Department of Porvtar 
Sctence Monruny. 

Even with limited ex- 
perience in making furniture, 
Ene need not hesitate to beg 
ths "project The nlaytag 
and veneering are the y 
details which might cause 
some concern and, fortun- 
ately, in this particular case 
neither process is difficult. 

“The line inlays of white 


NT 


slightly rounded hantwood. 
‘An inlay used on curved sur- 
faces may bedampened slight! 
to. prevent spliting. Each 
trae ity abu Beltre 
A. stiff-backed safety razor 
bblade makes an ideal tool for 
this operation. All inlay’s and 
veneers should be glued two 
or three days before being 


‘scraped and sandpapered. 
ithe apecn, or corel in 
vehi jolns the front is made 


from heavy plece of w 
pine. The outside surface, 
which is rounded, is covered 
‘with a thin sheet of veneer. A 
¥-in, bent rim can be used, but 


When placed against the wall with the pivoted Jaf raise 
a Shinra, the piece serves as an attractive console Cable: 


the heavier piece makes it casier to fasten curve of the apron. ‘The veneer is 
the legs in dampened to make it pliable and is glued 
“The rim is veneered in one piece before in place in the usual way. Paper is placed 
the legs are fitted. One method of accom- between the veneer and the cauls to pre- 
ishing this is to dampen the veneer, glue vent sticking, For further details on 


Fito trim, and thee rab it wih 
‘of hardwood. The 
‘cauls, of forms, w! 


and 
method is to use Mar. '29, p. 99, and Fe 
in this case canbe ‘The 

the scrap pieces of wood left in cutting the _ upper lea 


holly are glued into grooves 
made with a specially pre- 
pared marking gage. ‘The 
Writer uses an ordinary gage 
with the point, filed screw 
driver shape. ‘The grooves 
should be cut the same width 
as the inlay and about % in. 
deep. Grooves across the 
‘grain can be cut with a sharp 
Knife and a square. Apply 
hot glue to the inlays and 
force each strip into the 


groove by rubbing with a ‘Measured drawing> of aa inlaid He ite card table made about 1790. 
Knife handle or a piece of Note the construction of the movable Ie, backpicces, std fae joint. 


see PS. M., 
21, 


bs ate up cfg Kale she 
having a square edge while the 


lower one is beveled under 
(see drawing). The four legs 
should be made of solid ma- 
hogany and should be inlaid 
oon their outer surface with a 


Leg No. 1 is not fastened 
to the table frame but to a 
te arm which has a finger 
joint near the center. This 
leg supports the top leat 
en it is lowered. 

Tn finishing, use a weak 
solution of potassium bi- 
chromate made by dissolving 
‘a few crystals in water. Do 
Zot try any ordinary wood 
stain unless you protect the 
holly inlays with shellac. 


paper lightly with 4/0 sa 
paper and then apply one 
wash coat of thin orange 
shellac. If a wood filler is to 
be used, as is now customary 
with mahogany, it may be 
advisable to put on a second 
coat of shellac to cover the 
inlay thoroughly. The work 
is then ready for two coats of 
varnish. If filler and varnish 
are not to be used, from four 
to six coats of thin shellac 
will probably be necessary. 
For further information on 
finishing inlaid mahogany, 
see PS. M., Mar. '27, p. 122, 
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Gecrets of Silver Soldering 


V operations are more important 
“ecorative metal work than hard or 
iver soldering. 

ilver solder is made up of silver and 
brass in varying proportions according to 
the melting point desired. It is furnished 
in wire and sheet form, the sheet usually 
being preferred. Gold solder is ap alloy of 
gold and copper or of gold and silver. 
Pure gold may be soldered with 14-karat 
gold, but the special gold solders are 
encrally used. 

Since brass melts more easily than cop- 
per, large work in copper is usually sol- 
dered or brazed with brass oF with spelter 
made up of copper and zine in varying 
proportions. Small pieces of decorat 
work in copper or brass, however, are 
usually soldered with silver solder, ‘Iron 
or steel may be brazed with common 
sheet brass or silver solder. 

Tn the process of silver soldering, the 
metal at the joint is first scraped bright 
and clean, and the joint is tightly bound 
with heavy iron wire or clamped with iron 
élamps. Several typical joints are shown 
in Fi 

Powered borax, mixed to a creamlike 
piste with water, is applied as a flux to 

ath sides of the joint. For small work, 
such as jewelry, lump borax ground up 


QED 


IRON BRACE 
i. 


Cx 
CReanr nt | 
se 


ew 


Fig. 4. Typical joints ready for hand soldering or 
bras, "Note ow the bs of ake are placed, 


‘with water on a slate stone is used 
tga flex, The limp borax can be 
obtained from jewelers’ supply 
houses or cam be made by melt 
ordinary household borax in an 
iron ladle and allowing it to cool. 
‘The silver solder, which mi 
be perfectly clean, is cut into M4 


sulier ot Spelter ie cut 


‘nto smal, Square pieces. 


‘charcoal banked about the work 


‘or smaller ‘pieces (see Fig. 
1). These bits of solder are 
then covered with wet borax 


Fie 


and are applied with tweezers along 
the seam directly over the crack or 
joint and, when possible, inside the 
‘work 50 a8 to be protected from the 


direct heat of the flame. 


‘The work thus prepared is placed 
‘on a charcoal fire or set in a suit- 


able bed of refractory material, 
such as cinders, lump put 


evenly 


must stop immediately. 


The sheet silver 


ice, coke, 
asbestos, or pieces of brick. "Heat 
the work very slowly at frst to dry 
‘out the borax. The larger parts of 
the work should be heated first so 
that the metal at the joint is heated 
As soon as the solder melts 

and runs into the joint, the heating 
‘The flame 

should never be directed on the 
solder or spelter because it will 


Choosing the Materials— 
Binding and Clamping the 
Joints—Ways to Apply 
Heat and Clean the Work 


By EDWARD THATCHER 


burn off the protective flux and oxidize 
the solder. As in similar operations in 
soft soldering, the molten metal always 
will run to the hottest part of the work; 
hence the importance ‘of heating both 
sides of a joint evenly. 

Silver soldered or brazed work is usual! 
cleaned after soldering by dipping. it 
sil hot into an acid pickle and leaving 
it there long enough to remove the borax 
scale. "Small work, such as jewelry, is 
placed in a copper’ pan filled with acid 
pickle and the pan heated until the pickle 

Is up about the work 

If both hard and soft soldering are used 
‘on the same piece of work, the hard sol- 
dering should be done first, as the soft 
solder will not withstand ‘much heat, 

It frequently happens that more than 
cone joint is to be soldered on a piece of 
work. Unless both are to be soldered at 
the same time, the first joint should be 
protected with’a thick coating of yellow 


43. Using a blowtorch in soldering work that i¢ sup. 


poried and surrounded by charcoal in's soldering bor, 


‘ochre mixed with water. Be careful, how- 
ever, not to get any on the second joint. 
I'chareoal is used, the fire is built na 
small forge, an iron bowl, of a basin of tin 
with holes punched in it (Fig. 2), ‘The 
work is placed on the fire and the charcoal 
banked up about it to confine the heat 
|, where it is most needed. A pair of bellows 
is used to blow up the fire here and there 
to force the heating. Frequently a gas or 
xasoline torch is used in conjunction with 
the charcoal fire. When using charcoal, 
suitable ventilation, should be provided! 
‘The method of using the blowtorch and 
soldering box is shown in Fig. 3. The 
bor is lined with tin and thick asbestos 
to confine the heat. If much work is to 
be soldered, a revolving stand such as 
shown in Fig. 2 is of great advantage. 
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ERES WHY 


Houdailles give perfect riding comfort 


Hydraulic 


Double Acting 
Exact Control 


Demonstrable 
Results 


HOUIDAMLILIE 


SHOCK ABSORBER 


—Houdaille control of spring ection is always in 
proportion to the severity of each bump. The law of 


hydraulics plus Houdaille design assures this. 


—Chassis springs work both upward and downward 
—s0 do Houdailles .... Absolutely! 


—A slight turn of a simple outside nut provides 


exact adjustment. 


—Drive any Houdaille-equipped car over the rough- 
est conceivable road. 
That is the only real test 
of comfort and safety. 


Write for illustrated 
booklet. 


Houde Engineering Corporation 


Buffalo, N.Y. 


A DIVISION OF HMUIDAIILILIE-HIERSIHIEY conPORATION 


PIONEERS AND WORLD'S LARGEST PRODUCERS OF HYDRAULIC DOUBLE ACTING SHOCK ABSORBERS 
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His Flanging Curtain 


| 
aa] 


1, Draperies, carefully chosen and nung, go far to decorate any room. In this bay win- 
os Peta ly em iredatinua rol dnd the lanes Caras ty talston ta ss, 


‘OME owners often find it dificult 
to hang curtains and draperies 
with that professional compe- 
tence required by modern high 

standards of interior decoration. English, 
Dutch, ial Spanish, and other types 

tecture test one’s in- 
sgenulty in arranging curtain rods at odd- 
shaped windows. 

After all, the decorative effect of dra. 
peries depends largely upon how the rods 
are placed. Round-top windows and 
‘windows that seem too narrow, too wide, 
or too short and high present individual 
problems, but the solution in each case 
Js simple ifthe following methods are 
studied. ‘They represent the everyday 
practice of experienced professional dec- 
orators. 

One thing that helps the home owner 
fs the fact that it is now possible to select 
curtain rods and brackets to fit almost 
any style of window architecture, no 
matter how unusual or bizarre in design. 

Windows with 
Curved Tops. Wine 
dows that are half 
‘oval or half circular 
at the top should be 
fitted with rods that 
follow the curve 
faithfully. Regular 
flat rods can be pur- 
chased already 
‘curved, but it is also 
possible to obtain a 
narrow, solid sash 
rod, about %4 in. 
wide, which can be 
readily curved in the 
workshop with the 
aid of a paper pat- 
tem. 


"To make the re 
quired template, use ig.» 
ashectof newspaper hs 


as are found in towers and circular bays 


(or several sheets placed together) and 
pinit to the top of the window Carefully 
outline the curve at the middle of the 
casing with a pencil. Cut on this line 
with scissors and lay. the pattern on a 
workbench. Drive nails 1 in. apart in the 
bench top, following the curve of the 

patter, as shown at G, Fig. 4, page $2 

fend alength of the narrow rod about 
i form at It mnecios Che corres 
perfectly. 

A straight piece of the same rod is us 
at the lower part of each half circle, 
at H. Substantial brackets support each 
end, and a screw hook is used at the top. 
‘The brackets and fixtures can be obtained 
from-curtain rod dealers; in fact, certain, 
fittings are sold especially for aitaching 
curved rods to the window casings. 

‘Two correct methods of draping this 
type of window are shown at A and B, 

ig. 4. In the first method the side drapes 
are fastened with hooks over the curved 
rod, with inner curtains on a flat rod. In 


‘Curved rods can be obtained like that ia the upper view tot windows with bent glass such 
X standard tiple fod is shown in the lower view. 


Rods 


How to Drape Windows 
of Odd Shapes—Making 
Sash Look Wider or 
Narrower—Draw Cords 


By 
KENNETH B. MURRAY 


the second method, curtain material 
shirred on the curved rod in a sunburst 
effect. A regular single or double flat rod 
is fastened to the casing flush with the 
bottom of the half circle for supporting 
the side drapes and inner curtains. 

Doors with oval-shaped glass are fre- 
quently found in houses, having round- 
top windows. A flat sash rod is placed 
at the top, extending che ull width ofthe 
glass, If the swinging of the curtain on 
ractateeteriorrmm ater 
sash rod may be placed at the bottom, 
‘with the curtain shirred between them, 

‘Steet Casement and Recessed Windows. 
Windows that are recessed in the wall, as 
well as those having casements of steel, 
are more of a problem. In both cases 
there is only the plaster wall on which to 
affix brackets, and plaster is not suited 
for driving screws. One way of meeting 
this dificulty is to drill and chisel holes 
in the wall and drive substantial wooden 
plugs into the holes, so that they will pro- 
idea solid support for brackets, Painted 
to match the wall, they are invisible, 
Another method is'to drill small holes 
for each screw and set into them special 
fiber plugs sold for this purpose. 

more recently developed method is 
to use special bracket holders, either pur- 
used or made from heavy shect ste 

‘These are screwed 

directly to the re- 

cessed window 

frame, or in the case 

‘of steel casements 

they may be bolted 

hrough holes drilled 

the metal, as at 

C, Fig. 4. On re- 

‘céssedi windows they 

project outwards for 

the depth of the re- 

‘cess and then are 

bent over flush with 

the wall. Holes are 

provided so that 

curtain rod brack- 

ets may be securely 
bolted in place. 

Devices of this 
kind areanimprove- 
ment over fastening 
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‘Inferior SCREEN-GRID tubes 
are decidedly false economy!” 


WALTER E. HOLLAND 
Chief Engineer of Philco 


SAYS? 


RADIO ENGINEERS 
‘ADVISE: 


Seavey and fon gueln: 


Od tubes may ima the 
performance oftbenee 


“Because the vacuum tube is vital to the 
performance of a fine radio set, we rec- 
ommend RCA Radiotrons for Philco 
Balanced Unit Radio. Inferior tubes “can 
cause numerous difficulties which may 
nullify the result-of most careful set engi- 
neering and construction. Inferior screen- 
grid tubes are decidedly false economy. 
The importance of quality and precision 
of manufacture as in RCA Radiotrons 
cannot be overemphasized. With RCA 
Radiotrons in your Philo Screen-Grid 
Radio you will get the utmost benefit 
from Philco Balanced Unit Construction. 


RCA RADIOTRON Co., inc. 
HARRISON, N. J. 


(PSE) 


Leek for the red and black 
carton and the famous 
RCA trade-mark 2 


RCA Radiotron 


THE HEART OF YOUR RADIO SET 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See pare & 
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the rods inside the recess, because the 
drapes hang against the wal at the sides 

do not obscure the view or curtail 
light. ‘This arrangement is, of course, in- 
tended only to take care of draperies; 
small flat sash rods should be screwed or 
bolted directly to the easements, top and 
bottom, forthe shiering of light curtain 
materi 

Windows with steel casements may 
swing in or out. When they swing out, it 
is more practical to leave the casemet 
ithout curtains andhang the latter in- 
ide on a second rod underneath the 
Grapery rod. When they swing in, it is 
better to use draw curtains, the mech- 
anism of which is described 

ter. 

Sometimes an old-world 
effect is carried out by us 
tiers of small casement win- 
dows. To enhance the effect, 
place small sash rods at to 
and bottom of each individ- 
ual window. In this event the 
drapery rods are omitted. 

oudle and Triple Windows. Regular 
flat rods, with extension sections if neces 
sary, are used at multiple windows. ‘The 
only dificuty ‘is that ‘the rods will sag 
in the middle, especially on triple and 
larger windows, unless intermediate sup- 
ports are used. ‘These are merely screw 
yooks with extra long shanks. 

‘Whether to use single, double, or triple 
rods depends upon the effect desired, A 
single rod will support the ier curtain, 

the draperies and a valance can be 
sewed to the hooks and hung on the same 
rod. Triple rods (Fig, 2) permit the inner 
curtain, drapes, and valance each to have 
separate rod. 'Set 1 in. apart in this way, 
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Fig. 3, A straight ro with draw 
dra hanger with aides fo dean 


the draperies have the 
appearance of miniature 
stage hangings 
‘Then there is the prob- 
lem of bay windows and 
solarium windows (Fig. 1).. Special bay- 
window rods are made to take care of any. 


"to hit the windows (Fig. 2). 
‘The latter are more practical for contin- 
uous draw curtains. Indeed, itis desirable 
in the solarium of sun room to use con- 
tinuous rods for the length of each side, 
with supports where necessary. The con- 
tinuous rods are sold in 12-ft. lengths. 
Odd-Sho ped Windows. Where there are 
small windows at each side and above a 
fireplace, use smaller rods of the same 
type as those at the larger windows. 
Vong nar windows an short wide 
windows can be altered by adroit placing 


Fig. 4. Two suggestions for draping roun-top windows and a method of tending the rods: hang 


fag draw curtains at Fecessol steel casement 


fe bow to male winows book 


‘May, 1930 


auipment: a new type of wrought-iron sde- 
iains spartan a curtain hook (atthe left 


of carta. rod. Weta wiadow Is Joog 
tind tarow, place the brackets ot the ext 
fruee cursla of tne winiow tos oa 
xs near tha wall as pomicy in antrome 
tases, on the walls themselves (Fig, 4 at 
F). This brings the drapes farther apart 
and gives an impression of width as at E, 

The opposite tactics are used with short 
wide windows; the brackets are placed 
inside the casing at the extreme top so 
that drapes will hide a considerable por- 
tion of the width (J and J), 

in older bouses windows with oblong 
transoms are sometimes found, usually 
fart should be draped fdopendentyin 
Patt should be draped fodependently in 
the umual tanner, and two. sash fos 
placed at top and bottom of the transom 
with curtain material shirred on them. 
‘The same treatment is given door tran- 
tom 

Draw-Cord. Kgwipment. It is in the 

re cond of curtain rods with draw-cord 
ent. that home workshop expe- 
sence ‘serves the amateus decorator well 
come enulpped with the neces 
cord, weights and slides, as shown 4 
Fig’ 

A good quality of cut-to-measure flat 
rod should be used. ‘This can be cut with 
a hack saw to exact lengths. Do not place 
it in a vise for cutting, as the pressure 
tends to squeeze the flanges together, 
making it useless for draw curtains, 
Fasten the rode to the window casings 
with the usual brackets and elbows at the 
Ends, Place a support inthe exact center 
of cach length, if necessary. 

‘The slides tre made of metal and pasa 
freely in the groove formed by the flanges 
om the back of the rod. Both cons ad 

illey’s are concealed inside the rod, mak- 
fe the operation simple and smooth. 

‘In computing the correct length of a 
caw cord, measure the length of tho Tod, 
add three quarters the height of the win- 
dow (top to bottom of casing), and double 
the result. On the ends of the cord, tie 
draw cord weights by threading them on 
the cord and Knotting the end It these 
are of metal, they should be of the kind 
with a iubber bumper rig, which will 
save marring the wall god casing. 

‘An easy way to attach the draw cur 
tains is by means of hooks. These slip. 
into buttonhole tape sewed to the curtain, 
fad in turn book Lato oles in the aides 
‘With this type of equpment, draw cur- 
tains operate perfect etly, without the clat- 
ter of the old fashioned brass rings 
the mechanism but the rod is concealed. 
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Dont Let SPRING-SLAP 
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Toss You in a Blanket! 


WV HEN 00 pilot your motor car over a stretch of 

ugh and ragged road, the chances are you do 
considerable bouncing. And it isn’t pleasant. It racks 
your car and razzes your nerves. 

Perhaps you wonder how in the name of heaven so 
many jolts and jars can sneak by your springs and 
give you such a pommeling. Perhaps you think 
your springs aren't doing their honest duty. Perhaps 
you think your shock-absorbers aren't absorbing as 
They should, 

But if you'll take time out to seek the real reason, 
you'll discover it right in that important few inches 
between your spring-ends—in your 
spring shackles. 

Ordinary spring shackles don't 
allow springs to flex freely—there’s the 
nub of the thing. Often you 
bolts are too tight or they 
cramping the spring. Often the v 
ing degrees of friction from di 

Jay wear make it mighty close to im- 
possible to keep your shock absorbers 
adjusted properly. 

So when you hita bump, your prin, 
don't give with the fmpoct they alep 
heck quick and hard. And you foot it 


ary 


You get that objectionable Spring-Slap—that's the 
cause of those ing jolts and jounces that jump 
up through the driver's seat, 

The remedy? A set of Fafnir Ball Bearing Spring 
Shackles, With these frictionless ball bearing shackl 

‘our springs parry every thrust with never a slap-bi 
You take the roughest roads with amooth-road con 
fort. You scale the bounciest bumps with rock’ 
ease. You ride relaxed, rested, 

Fafnir Ball Bearing Spring Shackles will give you 
an entirely new coniemtionl ‘of how dowusight eorntort 
ably a motor car ean carry you. They do away with 
shackle squeaks and rattles. You never 
have to grease them. You never have 
to adjust them. They add miles to the 
life of your ear. And they add safety— 
they eliminate the danger of letdowns 
from worn shackle bolts. 


Fafnir Ball Bearing Spring Shackles 
will enable your springs and shock 
absorbers to live a better and more 
useful life. They are standard equi 
‘ment on many cars, For a surprisingly 
modest charge your garage mechanic 
can put them on yours. Ask him 
about them. 


FAFNIR 


ws BALL-BEARING SPRING SHACKLES 
THE FAFNIR BEARING COMPANY 


NEW BRITAIN, CONN. 


‘The Fafnir Bearing Company 
‘New Britain, Conn. 


Please send_me information sbout 
Fafnir Ball Bearing Spring Shackles, 
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ROKEN fenders and mashed hub 
‘caps often. are caused by collision 
with the side walls in a narrow ga- 

rage. Figure 1 shows how to prevent such 

trouble by fitting guide bars that will 
keep the car away from the walls or door 
jambs in driving in or backing out. 

‘A couple of lengths of two-by-fours can 
be cut and mounted as shown in the illus- 
tration, Since it is desirable that the 
tires should not rub against the guide 
bars any more than necessary, place them 
just as close to the side walls as will insure 

eeping the mucguaris, running boards, 

‘or hub caps from striking anything. Ii 

placed flat on the ground the two-by- 

Tours will not prove effective because the 

tires will have a tendency to ride over 

them. On the other hand, if they are 
placed too high and the car is fitted with 
wire spoked wheels the spokes may be 
injured. Consider’ these" factors. when 
fitting them. Be sure to round off the 
eidges of the tworby-fours against which 
the tires will rub and see that they are 
planed and sandpapered smooth. Also 
hote that the guiding two-by-fours should 
be fastened to the supporting sections x0 
the latter are one quarter to one half 
inch back of the edge of the guiding bar. 


Curing Poor Idling 

“Tue effective opening past the butterl 
vale tol the motor oil at a sox 
speed, is surprisingly smal fter the car 
Hs beea in se for several years, the salt 
‘on which the butterfly is mounted and its 
bearings become worn. The result is that 
the butterfly never closes to the same 
position twice running; in addition, a 
considerable amount of air leaks through 


wrench, clamped to the 


Fig, 3. The 
Ils brake pal while adfastment is 


nts for & 
Car Owners 


Simple device will keep car from 
jamming hub caps and _fenders— 
Poor-idling motor quickly cured 
with notch in butterfly valve—How 
leaky inlet guides may be fixed. 
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STUPPINGY 


Fg. 1. Gilde rule ted in garage 


SOR 6 HIGH = 
L2ks"(ROUNDED EDGE) 


sell Keep car frm the side walls 


‘ADJUSTING SCREW 
“ts REMOVED. 


Me NOTCH 
AWE 
SHAFT 
Fie. 2 With adjusting screw removed, file a 


ttc in the butterty valve ta eve 
speed of the motor, when the hearings adi a. 


around the shaft bearings. 
A simple way to cure this £ 
trouble is to remove the 
adjusting screw entirely so 
that the butterfly closes 
tight, File a small notch i 
the edge of the 


valve as shown in Figui 
‘This notch should be filed in wony 
the side of the buttery SSR" 


valve on which the low 
speed nozzle is located and 
the size of the notch will 
govern the idling speed. 


Wrench Holds 
Brake Pedal 


A Novet, and ingenious 
pelted ot Maldon, fhe 
ake pedal while adjust 
ments are being made on 
the brakes s\shown in 
Figure 3. By setting the 
‘wrench so that it is fairy tight on the 
clutch pesal shaft, it will hold the brake 
pedal at any desired position so that the 


Porutan Seuses, Moxrity awards 
cock month a prize of $10; In acidl- 
tiom to seguiar’ space rater, for” the 
bt idea tent in Yor motoriatn. This 
month's prise goes to HC. MeAninch, 
Durant, Oils. for bie suggestion for 
cthed of holding brake pelal deprese- 
‘of (thown in Figure Svat the left. 


VALE MEAD 


INTAKE VALVE. 


Fig. 4. Spring and washer 
com inlet gules stop leaks 


point is easily found where the brakes 
first begin to take hol 


Curing Leaky Valve Guides 
a gasoline motor is 
ny leaky exhaust valve guides 
unless the wear is so bad that the valves 
do. not properly seat, but leaky’ inlet 
sides cause irregular running at slow 
speeds and make it impossible to get the 
motor to idle smoothly. Figure 4 shows a 
way to eliminate this trouble. A light 
Spring is fitted over the valve stem and a 
felt of leather washer is fitted on the stem 
with a hole that will just allow the valve 
stem to slide. It is a good idea to place a 
thin metal washer between the spring and 
the felt, although this washer is not shown 
in the illustration, ‘The light spring will 
keep the washer pressing aguinst the top 
‘of the guide and prevents air leakage ant 
the consequent. spoiling of the mixture. 

‘This suggestion should prove 
useful on old cars where 
the expense of new valve 
FF guides 8 not justi. 


pon, 


SHRiNo Wire Removes. 


Broken Axle 


Wirt some types of re 
axles it is diflicult to remove 
the broken end without tak- 
ing off the differential housing 
cover. Figure 5 shows how 
to accomplish this job with- 
‘out disturbing the cover. A 
loop is formed on the end of 
the wire as shown. ‘The wire, 
of course, should be so st 
that the loop can per 
tlown aver the end of the 
axle. The slip noose arrange 
‘ment will afford a sufficiently 
good purchase on the end of 
the axle to pull it out 


SMALL EVE FORMEDON 


Fig. 5. A loop in a pve of aif wire wsod to 
emote broken anle without disturbing caer 
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Faster 


—than the Twentieth Century to Chicago! 


Faster 


—from Coast to Coast than the Fastest Train! 


Faster 


—than the Fastest Train from New York to Miami! 


ANNON BALL BAKER —one of the most fa- 

mous road racers in America — has broken 19 
road records with a stock model Franklin car — lubri- 
cated with Mobiloil. 


This proves, in a dramatic way, what thousands of 
motorists have already discovered about the New 
Mobiloil in their own cars, under run of the road 
conditions. 


‘This proved performance stands behind every quart of 
Mobiloil. ‘The record of performance behind Mobiloil 
is greater than that of any other oil in the world. 


To make a practical performance record of long engine 
life and smooth economical running in your own car, 
drive in where you see the Mobiloil sign. Have the 
Mobiloil dealer drain and refill your crankease with the 
grade of Mobiloil especially recommended for your car. 


VACUUM OIL COMPANY 


Makers of highsqality Jubricants for all types of machinery 
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Cannon 
Ball 
Baker’s 


Road Records 
using Mobiloil 


June 1928 to January 1930 


1s Angeles to New York and return 
tle 6 day, 1 hry ane 23 

tex. Clipped ‘10 ours, 36 

Lookout Mountain, Chattanooga 


‘To top of Lookout Mountain and return in 
30 minaten pe 34 seconde, Meat the pre- 
‘ote record by 2 minutes and 39 eeconds, 


Mount Washington, N. H. 


Columbus to Marietta, O. 
1143 us in 3 hears mines an 4 
Senet ine ‘1 mince 


tieth Century Limited 

New York to Mia 
1,451 mites in 24 hours and 20 minutes. Beat 
‘iitenn Limited by hours and’ St inn: 
‘ten Average 58.6 mph 

Mount Mitchell, Asheville 
173 miles from Toll House to 
in 3s"minuter and 38 econ 
‘micten and 25 conde from 


St. Louis to Kansas City and return, 


240 miles fom Bt Louls vo Kanata City in 4 
fours ams minutes: ack te en from 
Konnas City '} hours and 39 minutex. 


Dallas EPs Tex 
le ra oe 
yates 
Lo Anges to, Phoela, Asi 
(Desert Derby) a 
SET ons mime ee 
sara vea 
Mount Dale, Calera 
rat Sa a 
Ere hr Meme 
=e 
Sa Francie to Log Angeles 
ee eer ee 
Peivslagy ria shame 
Sa Lake Gy to Lon Angcln 
late a ee aS ote 
Barina toe 20d ates 
Pike's Peak 
Mee canto Te 
Secrets ioe Tsai 


Continental Divide, Mont. 


Butte to Anaconda, Mont. 
468 mies in 37 minutes and 36 seconds, 
Sterating 7408 eles pet hour, 98° les 
‘per our trom Buttes Anacusda, 


Great Falls to Butte, Mont. 
deg 3 tee god 3614 miata 
Gifpped to's mainvtes fom ai 


Ogden to Salt Lake Ci 
4.2 lenin 30 minutes ni 1728 sco 
‘Siete Sed thre Ste e's second) Com 

Sa rece 


New York to Los Angeles 
‘3.260 rales in 69 hous end 31 minuten 
Bates 
{hoe the Journey can by made wn tock 

‘Century snd “stor 
ot Ropped nce 


Caring for a Circular 


HEN P 
circular saw is capable of doing 
the greater part of your cabi- 
network. For a saw to give 

maximum efficiency, however, the blade 

must be in first-class condition. Dullness 


of any cutting tool is not only a detri 


‘ment to fine, accurate work, but a handi- 
cap to the worker as well, For, strange as 
it may seem, a dull saw is more likely to 


‘cause bodily’ injury than a sharp one. 
‘There are two main steps in the sharp- 
ening of a saw. The first is to give the 


teeth “set” or clearance, and the second 
fs to file the teeth to’ sharp, uniform 
points, 


‘Selting the Saw. Obtain a special cir- 
cular saw setting stake, or get an iron 
disk that is 35 in, larger in 

meter than your circular saw 
blade and have slight bevel ma- 
chined on the top to correspond to 
the amount of set the blade re- 
quires, Havea hole and slot made 
in thecentersothat thesawcan be 
revolved and also moved toward 
the edge. On this anvil every 
other tooth should be bent to 
one side as shown in Fig. 1 
The blade is then turned over 
and the process repeated. 
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How to Set, File, and 
True Up the Teeth 

Pointers on the Use 
of Bench 
in the Construction 
Telephone Stool 


Machines 


of a 


By 
WILLIAM. W. Ki 


and carefully touching an oilstone 
as it revolves. This is, 
done belore the setting and filing opera- 
tions 
The telephone stool illustrated in this 
article is a companion piece to the cabinet 
described in the preceding article in this 
series (P. S. M., April '30, p. 75). 
Step No. 1—The Stock.’ On the jointer 


against the saw 


Fig. 5. Sawing out the groove for the spline 
alter the miters for the corners have heen cut 


square across every other tooth with a 
triangular file; then reverse and file the 
remaining teeth from the opposite side. 
Apply equal pressure on all teeth and 
‘count the strokes so as to keep all of the 
teeth uniform. A c 
an angle of about 
‘Alter repeated filings, it becomes neces- 
sary true yp the isch that 
make them uniform in height. Thi 
be done by inserting the blade in the sav, 
bringing the teeth up until they are very 
slightly above the table, and then cau 


(planer) dress all stock. On the circular 
saw, rip the pieces to width, allowing % 
in for planing; plane to gaged depth and 
cut to 


ngth 
2—Top Frame, Work out 
slots with a groover or with 
the circular saw and then cut the miters 
for the corners nae 
‘Siep No. 3—Grooving for the Splines, 
Hold the top pieces as shown in 
Fig. 3 and groove for splines. 
‘Step No. §—Turning. Care 
fully turn the legs and stretchers 
to the design shown in Fig. 4 and 
sandpaper while the stock is in 
the lathe. 
‘Step No. §—Cleaning Up. 
Sandpaper all parts smooth, 
‘Step No. 6—Assembling. Glue 


temporary ears on the four top- 
frame pieces and assemble (see 
P.S. M., Nov. '29, p. 90). The 


_ Filing the Sow. A circular saw 


body of the stool is assembled in 
two operations. Assemble two 


ss than the diameter of the saw 
blade in width, and 15 in. long. 
Make one end of each piece 
semicircular in shape and bore 
a hole in the center of each cir- 


cular end. Glue a strip of wood 
just-« trifle thicker than the saw 
blade at the bottom end of one 


piece of the vise to keep the 
jaws parallel. The saw is placed 
between the boards as in Fig. 2 
and is held in place with a bolt. 

If the blade is a rip saw, file 


FRONT VIEW 


Fig. 4. Assembly views of the telephooe stool and cross section 
{tthe top frame showing how the caning she fn pace witha spline 


legs and the correct rail and 
stretcher; then, when the glu 
hard, complete the assembl 

‘Step No. 7—Cleaning Up. 
Remove excess glue and sant. 
paper with No. 0 and No. 00 
Sandpaper. 

‘Step Vo. 8—Finishing. Finish 
the stool to match the cabinet 
as suggested in the preceding 
article (P-S.M., April $0, p. 76) 

Detailed instructions for ean- 
ing were previously published 
(P SOM, Aug. "29, p. 120) 


=o 


= 2:6 = as} 


ss 
ita 9 Sagan 
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‘To GIVE THE PHOPLE THE MOoER 


ice THAT THEY NEED 


The Bell Telephone Company... 


of your town 


An Advertisement of the American Telephone and Telegraph Company 


Tr mas its home in your town. Its operators are the 
daughters of your neighbors. Its various departments 
are in the hands of your own citizens, with years of 
training in telephone engineering and management. 
Who owns the Bell System? 450,000 people scattered 
over the United States own the stock of the American 
Telephone and Telegraph Company and 250,000 own 
other securities of the Bell System. 

‘No matter how small the part of the Bell System 
that serves you, it has behind it research, engineering 
and manufacture on a national scale. The Bell System 
‘operates through 24 companies, each designed to fit 
the particular area it serves—to furnish the highest 
standard of service in a manner personal to the needs 
of every user. 

Serving.each of these 24 operating companies 
is the staff of the American Telephone and Tele~ 
graph Company, which is constantly developing 


better methods of telephone communication. Each 
draws on the findings of the Bell Laboratories, 
one of the greatest institutions of its kind in the 
world, for the continual scientific improvement of 
telephone service. 

Each has the benefit of the buying power and special- 
ized manufacturing processes of the Western Electric 
Company, which supplies telephone apparatus of the 
highest quality and precision for the entire Bell System, 

Each takes advantage of every improvement in 
practice, equipment and economy. 

The Bell System's ideal is to give all of the people 
of this nation the kind of modern, convenient tele- 
phone service that they want, over its wires to 

connect them one with another and with the 
telephones of the rest of the world. It is your 
telephone company, at your service with 
every resource that it commands. 
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Plewter Molding Soft Metal 


How to Make Smooth, Perfect Castings 


Without Special Eq 


uipment—Preparing 


the Patterns—One- and Two-Part Work— 


An Asbestos Mixture—Hints on Pouring 


By WARREN N: 


THE use of plaster of Paris 
for molds, the process of east- 
ing soft metals can be brought 

thin the range of the average home 
workshop. ‘The process is simple and 
inexpensive. 

“The pattern, from which the mold 
is to be made, may be of almost any 
material that will hold its shape long 
enough for the plaster to “set; even 
wax oF plastic (modeling) clay will 
serve the purpose 

Tn the actual molding, the pattern, 
which should be smooth and have a 
good draft or taper to facilitate re 
moval, is placed on a smooth flat 
surface such as plate glass and fas 
tened with a bit of beeswax to prevent 
movement or “floating” when the plaster 
is poured on. Any undercuts should be 
Dullt up with modeling wax so that the 
pattern will come from the mold freely, 
with, as little hand relieving as possible 


| 


High-grade plaster of Paris or dental 
plaster will serve for ordinary work, but, 
if more than one or two castings are to 


mold of any given size. 
of course, vary to some extent with the 
quality of plaster used, so itis well to take 
the required amount ‘of water and add 
plaster (or a mixture of plaster and as- 
bestos) until the batch reaches the con. 
sistency of molasses, The figures for the 
plaster are useful 

however, because 
they enable you to 
judge reason. 
able accuracy how 
much to have on 
hand. Where a very 
smooth mold is re- 


The figures wil 


i, 
the addition of from 
10 to 15 percent of 
flake graphite is an 
advantage. 

‘A form should be 
placed around. the 
pattern to hold the 
plaster till it hard- 
ens. This form 
must be deep 
enough to allow the 

laster to cover all 
High parts of the 
pattern by at least 


Sf gases and ake mast 
the molds Right 
fag a drawn from 
‘The drat "on the 


"The cst 


she makes removal peneibte 


v. CRANE 


‘The mobd is covered on the open side with a. 
Seaton plate, which fs bell ia place with C-clampe 


r 
How Much Plaster to Mix 


or even more for the larger size 
‘An adjustable metal form, as 
shown, is convenient 
for this ‘purpose, be- 
causeany size withi 
limits may be quickly 
set up. This type of 
form is also removed 
readily when the plas- 
ter has set. The mold, 
however, must be al 
lowed to become dry 
and hard before any 


molds 


Abore:, A pouring gate and 
‘enthole to allow the escape 


iecut es 


he mol 


al of 


‘An adjustable metal form can be made (rom 
four metal plates and as many wooden lip 


attempt is made to remove the 
pattern 

If the pattern has one flat side so 
that only a one-part mold is re 
quired, channels are cut in the mold 
for the pouring gate and air vents. 

‘A flat metal or asbestos plate is 
clamped against the open side so 
that the casting may be poured on 
edge as shown, 

If the pattern is of a more compli 
cated form and requires a mold of two 
ormore arts, the procedures the same ex- 
cept that provisions must be made on the 

ig surface for dowel pins or other 
means of keeping the pieces in register. 

Alter the pattern is removed, the part 
ing surface from the impression to the 
edges of the mold should be given one oF 
two coats of shellac. This prevents 
parts from sticking together. When t 
shellac is dry, the pattern is put back 
place, the dowel pins are inserted, and the 
form is again placed around the part of 
the mold already made. 

More plaster is now poured in to fori 
the opposite half of the mold. When this 
has become dry, the pouring gate and 
ventholes are cut out as before, and the 
mold is ready to receive the metal 

‘A few points to be remembered in the 
making of molds of this type are: 

First: The mold must be bone dry and 
should be as hot as possible before the 
metal is poured. This prevents the pres- 
ence of air bubbles and moisture and 
lity of having the hot metal 


Second: The pouring gate should lead 
to one side of the mold so that the metal 
runs into the cavity without turbulence. 
Third: The metal should be hot enough 
to pour freely, but should not be so h 
that an excessive amount of oxide 
is formed, As the metal is poured, 
hold back the scum. 


Nore: This article war scheduled orig- 
nally for the March iss, but was with- 
drawn in a last-minute change of schedule 
Te did, however, appear ina few of the fiat 
copies printed. In republishing it in this 
iaave, the editor hax been governed by the 
Sct that many readers hare expressed 
pecial interea in thie prrticnlar wubjert 
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Pledge to the Public 
on Used Car Sales 


STUDEBAKER 


Builder of Champions 


“Select the car you 
| like... then try it 
out for 5 days!” 


"That should give me time enough to 
make sure | like the car.” 
"Yes sir. And every used car backed 
by the famous Studebaker Pledge 
carries the same privilege—five days’ 
driving trial!” ae 
a 
The privilege of trial by che jury of your 
family—and five days to reach a verdict! 
That's what the famous Studebaker 
Pledge permits when you choose a used 
car under its protection! 

‘You drive it—your wife can drive ie— 
you can test it in any reasonable manner 
for five days. Then, if you're not satisfied, 
you may return it and apply your paymene 
‘on any car in your Studebaker dealer's 
stock —new or used! 

The Studebaker Pledge also provides a 
30-day guarantee on all Certified cars, as 
well as the assured protection of plainly 
marked prices—one price for every buyer! 

More than 150,000 thrifty motorists 
bought Pledge-backed used cars last year. 
‘They knew that a good used car is a better 
buy than a cheap car bought new. 


INVEST 2¢ 
you may save $200 


THE STUDENAKER CORP. OF AMERICA || 
Deseo dese | 


Plentetend me copy of“How to Judge a Used Cat 
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A Toolmaker’s T2ps on Drilling, 


Boring, Reaming 


By HECTOR J. CHAMBERLAND 


punch, die, and fixture work, an 

the jobbing shop, boring is one of the 

‘most. important—and. expensive— 
operations. No good results can be ex- 
pected without the proper tools, and these 
must be in first-class condition, 

Before the details of the principal bor- 
ing operations in jobbing shops are taken 
up, the twist drill deserves a word or two. 
How often have you noticed two chips 
evenly circling out of the grooves when 
‘ring? You didn't have to hang on the 
lever of the drill press! ‘That was because 
you had a drill with a correctly ground 
point (Fig. 3). 

Drill points on sizes over 34 in. should 
be machine-ground, but that does not 
mean they always are. Any operator is 


I MACHINE tool construction, 


my | 
SHARPEN spor Bom Sines. 


BOTH SIDES fom HEADLESS Ser 
ON THIS SECTION Screws IN HOLOER, 


likely to touch up 
drill several times 
while running 
through a certain 
number of pieces, 
in most cases do- 
ing the grinding 
free-hand. To give 
the drill point the cutting qualities it 
should have, a gage should be used. There 
tare on the market suitable gages for this 
purpose, and every machinist should have 
one, 

‘Three things are important: the angle 
of point, the lip clearance, and the correct 
speed. Cutting lips not of uniform size 
will produce oversize holes and cause ex- 
cessive wear on the lip doing the work. 
Lack of clearance will 
throw a heavy load on the 
machine, split the drill, 
and very often cause & 
breakdown. Too much 
clearance will weaken the 
cutting edges, cause them 
to dig in suddenly, and 
perhaps cause injury. The 
wrong may cause 
almost any inconvenience. 

The standard drill po 
should have an included 


Fig. 3. Chips from a wel- 
es Sala fecinary 
‘rantee ofan actuate bok 


angle of “1188, a lip 
clearance of 12° or 15%, 
and a chisel-point angle 
of 130°. For drop forg- 
ings the approved. in- 
cluded angle is 125°, the 
lip clearance 12%, ‘and the speed 198 
R-P-M.; for_cast iron and machinery 
steel, 118°, 15°, and 387; for brass, 118°, 
15°, and S40; or copper, 100°, 15°, and $40, 
‘These angles and speeds are’ based on the 
results of a series of tests that were run 
‘on one inch diameter drills 

In drilling brass, stone the face of the 
cutting edge of the drill to reduce the 


angle of the spiral 
When cored holes are to be drilled in 
casting, the operator should, of course, 


use a four-lip dril, if one is available. 

‘To turn from drilling to boring, there is 
little difference, so far as general prin- 
ciples are concerned, whether the work is 
done on the boring mill or the milling 
machine. With a large casting on the 
boring mill, the operator has to keep in 
mind the lining up of the bores, whether 
these are to be fitted with bushings for a 
spindle or used for stationary parts. To 
line up the bores succesfully he depends 
‘on the line reamer. 


HE. rear bore is usually bored to size 

and the front bore .003 in. undersize. 
‘The job is lined up by using a bushing in 
the rear to fill the gap between the diam- 
eter of the bore and that of the reamer 


ne reamers, if made as in Fig. 4, are 
economical. ‘The flutes should be made 
deep enough 0 the blades may be 
shimmed forany desired diameter. Fitting 
the blades as shown is advisable, for the 
reason that if the blades are given a hart 
drive, the entire job may be jammed 
when resetting is attempted. An allow- 
ance of .015 in. should be made for grind- 
ing, as for any other reamer; this should 
be done cylindrically. 

Very often the length of the reamer is 
‘out of the range of the grinding machine; 
in this case the work is done on a cutter 
grinder as in Fig. 1. A straight arbor of 
the same diameter as the reamer body is 

mounted between the cen- 
ters, and the center rest 
idjusted. The headstock 
is removed and the rest 
is bolted at the extreme 
end of the table. The 
reamer is indexed in the 
‘usual way; the grinding is 
done with’a cup wheel. 

Tf the reamer is first 
ground cylindrically, it 
should be relieved to with- 
in 008 in. of the erlges; if 


Fig. 1, Grinding 
‘Reamers of this type are economical for use in bing shone 


in. line reamer on an ordinary tool grivler. 


finished entirely on the cutter grinder, it 
should be made .002 in, oversize, to allow 
stoning .001 in, from each cutting edg 
A 5 clearance angle is recommended. If 
the reamer is to be used for brass or 
bronze, the comers should be stoned to 
qin, radius. A chamfer of 30° and in 
wide is advisable on line reamers 
A large proportion of radial drill work 
the jobbing shop is of a special nature, 
and can be done economically with the 
‘combination boring tool shown in Fig, 2 
These tools are made of high-speed 
steel flat stock with an allowance of O15 
‘on the thickness and .020 in, on the diam- 
eters for grinding. After turning, a 3° 
clearance i filed on the ends, which come 
to a sharp edge; and a S* eccentric clear- 
ance is filed on the diametrical dimen: 


Data of the toe ramet trated 
in Fie overnig, deve the 
ates dots iiled wih'a Sin iting ae, 
and sue the blades'slihtly at the edges B 


sions. A land 3% in. wide should remain 
after grinding. 

‘When the tools have been hardened, 
they are surface ground. Exactly the 
same amount is removed from each side 
to keep the cutting edges concentric. 
‘They are then ground cylindrically to the 
required sizes. 

To resharpen the tools, it is necessary 
only to surface grind .003 or .005 in. off 
each side, grinding lengthwise beyond the 
cutting sections only. To avoid wheel 
cracks, not more than ,001-in.stock should 
be removed at a timeif the tool is ground 


‘uggestions on boring in the turret 
lathe will be given in a following article. 


May, 1930 POPULAR SCIENCE MONTHLY on 


| ° 
TELLING 
THE 


The Linotype tells the world what the world 
is doing. It forms the metal lines-of-type 
that print your daily poper, most books, 
this magazine. 


The Linotype is a fine-meshed thicket of 
deft steel arms ond hands and fingers. 
Synchronized to a split second, they do 
precisely the right thing, ot precisely the 
fight moment. Because they are accurate. 


Accurate, in hundreds of cases, to one ten: 
thousandth of an inch. Accurate with the 
surpassing accuracy of skilled hands ond 
precision tools—tools like Starrett 


Do you work with your hands? If you do, 
lot us urge you to use the same precision 
tools that make possible machines like the 
Linotype. With Storrett Tools, you'll do 
your work with nicer precision, with grect. 
er pride and pleasure, 


Lot us send you our new Starrett Catalog 
No, 95 “# 


THE L. S. STARRETT CO 


ATHOL, MASS. U5. 


eth, Starrett 


This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval ofthe INSTITUTE OF STANDARDS. See page 5. 


Flow to Test Brass 
and Bronze 


By W. H. HAMMOND 


in general use by mechanics. These 
are Muntz metal (brass), tube 
brass, admiralty bronze, bearing 
bronze, phosphor bronze, and manganese 


S: types of brasses and bronzes are 


‘These metals do not rust as do steel and 
fron; nevertheless they vary widely in 
resistance to corrosion, harness, and 
ductility, ‘The only accurate tests to 
distinguish among them are chemical in 
nature, Since, however, these tests are 
simple and require only’ a few test tubes 
and no reagents that are not obtainable 
at any drug store, all machinists and 
amateur metal workers who take pride 
in the fine quality of their work should 
be familiar with them. 

Most foundry men define brass as an 
alloy of copper and zinc, and bronze as 
fone of copper and tin with or without 
zinc and other metals. ‘Tin. increases the 
cost of the metal but tends to produce 
ductility without corresponding loss. of 
hardness. 

Muntz metal and tube brass contain 
mere traces of tin, The first is a “sixty 
forty” alloy of copper and zine; in fact, 
it is ordinary yellow brass. Its brittle: 
ness prevents its use where any great 
strength is required. ‘Tube brass, which 
Jo Tseventy-thrty” misture, fy ductile 
‘enough to withstand a moderate degree o 
ald bending. 


To test for these two brasses, take 
about half a gram of drillings oF’ filings 
ecu ta anaes 
teaspoonful) and dissolve in one eight 
‘of a test tube of concentrated nitric acid, 
using the tube for solution, ‘The reac- 
tion tends to develop considerable heat, 
so add the acid to the filings drop by 
drop, with due care for clothes and fin- 
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gers. When the solution is com- 
plete, add an equal amount of 
warm water and let stand for 
five or ten minutes. 

tech, CHAE, Feen. slution, free 
from wi sediment (precipi. 
tate), indicates that the metal 
vas brass, ecause tin gives @ 
white precipitate under these con- 
ditions. However, since man- 
sganese bronze and bearing bronze 
contain only a small percent of 
tin an so might be mistakenly classified 
as the much inferior brass by the result 
of this test alone, the ey 

should also make the special 
these bronzes described below. 


(© PRECIPITATE with nitric acid, on 
‘asample which does not respond to the 
tests for manganese bronze or bearing 
bronze, practically proves the specimen 
to be ‘brass. The distinction between 
Munts metal and tube brass can be made 
by color. ‘Tube brass is redler an! more 
coppery in tnt 
‘or service requiring tougher, stronger, 
and more ductile metal than brass, the 
shopman should use a bronze. Admiralty 
bronze contains about ten percent tin and 
is excellent for small machine parts sich 
as gears and valves, heavy screws and 
bolts, and for a better grade tubing than 
ven by tube brass. ‘The test for it is 
the nitric acid test, precisely as given for 
brass. Admiralty’ metal under these 
conditions gives a voluminous white 
recipitate. Since other less common 
Gronzes yield a greater precy is 
idvisable to run the test side by side with 
comparative test on an equivalent 
‘amount of drillings of bona fide admiralty 
metal. Phosphor bronze contains about 


srimenter 
tests for 


FPOR facing it a casting onthe mill 
ing machine, a fly cutter sloes 
better work than an end mill. 


High speeds will soon ruin a knurl- 
ing tool. 


A large neeiile and a ball of modeling 
clay (purchased at any ten-cent store) 
are a handy combination for setting 
Work to fine lay-off lines on a machine 
The clay can be shaped and pressed 
wherever needed, and the needle can 
be stuck in any position desired 


A tight belt eventually means a 
bad bearing, 


Old Bill Says— 


If milling cut- 
ters are hung on 
wooden pegs on 
the wall near a 
milling machine, 
considerable time 
may be saved in 
selecting one of 
the desired size 
and shape. 


When cutting a short spi 
‘on centers in a milling machine, feed 
by hand on the dividing head and 
lift the end mill out of the slot at each 
cut. This will eliminate errors due to 
the backlash in the gearing. 


Phosphor bose, when 
ie, 


Ain 
TrydrocMoric'acid, ant wat 


the same amount of tin as admiralty 
bronze, so the special “dip test” for the 
former metal, given below, should always 
be applied before a final decision, 
Bearing bronzes, sometimes called 
“Ajax metal,” contain, between twenty 
and thirty percent lead and are ideally 
suited for heavy-duty bearings and for 
backing the softer Babbitt bearings. ‘The 
distinguishing test for a bearing bronze 
begun in the same way as the nitric 
acid ‘test, except that no more 
used than absolutely necessary. Allow 


settle; then carefully pour off the clear 


teen liquid into another test tube, Add 
a little thirty percent sulphuric acid (oil 
of vitriol) and let stand for a few min: 
A heavy. wl pitate wi 
form if the metal was a beating bronze, 


HOSPHOR, bronze isan extremely 

hard, durable alloy of tin, copper, and 
phosphorus. It stands moderate corrosion 
and is springlike and tough 

The distinguishing test for phosphor 
bronze requires. a special test_solutio 
Ferric chloride, 25 grams; distilled water, 
100 ce.; hydrochloric acid, 25 ec, A test 
piece of the metal is cleaned and dipped 
into this solution for exactly ten seconds, 
The piece is then removed and rinsed 
under running water, Phosphor bronze 
shows a film from dark to black wherever 
this solution touches it 

The special value of manganese bronze 
its property of resisting the corrosive 
action of ‘sea water, acid water, and any 
type of saline’ water 

‘The test for it is begun in the sume 
way as the nitric acid test for brass, using 
fone eighth of a test tube of acid. As 
‘soon as the metal is dissolved, add warm 
water to about three quarters the capac- 
ity of the tube; then add about half a 
teaspoonful of dry red lead, For this 
test true red lead, or minium, must be 
usp, and not the yellow pigment, or 
itharge. As soon as the red lead is added, 
the solution will turn dark brown and 
bubbles of gaseous oxygen will appear 
all through it. Let it stand for ten min- 
utes, or enough longer for the brown to 
clear up and for the lead to settle com- 
pletely to the bottom. If the metal was. 
manganese bronze, the clear green solu- 
tion will have turned to a rich purple. 
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A\s we sit in the comfortable seats 
of today's fast trains we give little 
thought to the giant up ahead whose 
power permits us to check off the 
miles by the minutes on our watch. 


Cylinders, pistons, driving rods, 
bearings, pins—all moving parts of 
this efficient monster must be accu- 
rately fitted to withstand the strain 
of exacting schedules, Both in the 
manufacture and subsequent up- 
keep, skilled mechanics are con- 


stantly checking to insure accuracy. 
It is in this tremendously import- 
ant mechanical work that Brown 
& Sharpe Tools — micrometers, 
gauges, rules, calipers, squares — 
are universally used in checking 
sizes and clearances. 


In every industry where perform- 
ance depends upon mechanical 
accuracy you will find Brown 
& Sharpe Tools are the choice 
for important measurements. 


Out Small Tool Catalog No. 31 describing over 2300 
useful tools will be sent upon request. 
Brown & Sharpe Mfg, Co, Providence, R. 1, U.S.A. 


[BS 


Brown & Sharpe Tools 


“WORLD'S STANDARD OF ACCURACY” 
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Building a Sturdy Workbench 


NAN effort to’ develop an improved 
woodworking bench for home and farm 

shops and for country schools and 
sr much experimental work, the De- 
partment of Rural Engineering, Cornell 
University, Ithaca, N. Y., designed and 
built the bench illustrated, which has 
many noteworthy features besides its 
sturdiness and simplicity. Its broad top 
szives ample room for two workers; and, 
when used as a single bench, it provides 
that extra expanse of working space that 
every mechanic desires for laying out and 
assembling large jobs. So that the top may 
bbe kept flat and free of tool racks and 
other recesses for sawdust, the tools are 


T, the rock-like brist 


JonlyinWooster 


holding compound 


Paint Brushes. SE is the 


bristles forever... connot be dis 
solved by any pointing mate 


FOSSSET. 


Sar 


WoosTER, 


the bench, the 


By 
L. M. ROEHL | 


placed in racks on both sides of the 
bench. 

As to. the materials, everything 
needed in the construction is listed 
‘on page 96 and can be obtained at | 
local hardware and lumber dealers. | 

‘Lay out the dadoes for the lower 
cross braces at a distance of 6 in. 
from the bottom end of the legs | 
(se sk 

‘The joint at the upper end of the 
legs for the cross sill should fit fush 
as shown in detail drawings and 
B. The two lower cross braces are 
neat fastened in place by placing 
two 34 by 4 in, lag screws at each 
joint 

Fasten the cross sills with 34 by 
65 in. carriage bolts, washers, and 
lock nuts, as shown at B. Note 
that the end of the sll projects 135 
in, out from the legs. The other 
sills are fastened by placing one 3s by 
44 in. carriage bolt at each joint as 
shown in detail sketch C. Washers and 
lock nuts should be used here also. Place 
the bolt just below the bolt that holds the 
cross sll in place 

The bottom braces that extend length 
wise of the bench are fastened with two | 
44 by 415 in. carriage bolts at each joint 
‘Two 34 by 4in. lag screws driven through | 
the cross sill and into the end of the other 
sill will serve to strengthen the lower | 
frame | 
For the top, 2 by 2 in. pieces of hard- | 

| 
| 


weed are prtenbe, Thy ate ahed 
iS * 2 
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INSIDE OF 
TooL BOARD 


7 x2" SPIKED 
EVERY 3° 


Assembly views of the double bench and five perspective sketches Mlstrating the method of assem- 
iMing the sills and lees. Note the construction of the tol rack ile rack, and metal bench stop. 
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“ACCELERATION rather than struc 
tural change, isthe key to an 
understanding of our recent eco- 
nomic developments.” 


terrae on Rect Boone Cuawats 


PT Ben of the x-cart. The jog trot 
ifthe horse and buggy. The rush of 
the high-powered motor car. The 200m 
of the airplane. Acceleration. Master speed 
all the time, 

Speed and more speed in production, 
transportation, communication, and as a 
result, more wealth, more happiness, and 
yes, more leisure for us a 

Scientific research has been the pace- 
naker of this faster, yet more leisurely, 
existence. At a steadily increasing rate it 
is giving us hundreds of inventions and 
improvements which speed up work, save 
time and money, revolutionize life and 
labor in the modern age. 


Conceive how much time modern elec- 
tric lighting has saved the American 
people—not to mention the bi 
dollars a year in lighting bills saved by 
the repeatedly improved efficiency of the 
Mazpa lamp. Think of the extraordinary 
democratization of entertainment and 
education made possible by the radio 
tube! 

Both these benefits to the public owe 
much to the steady flow of discovery and 
invention from General Electric labora 
tories. So do the x-ray and cathode-ray 
tubes, the calorizing of steel, atomic- 
hydrogen welding, the generation of 
power for home and industry at steadily 
lower costs. 

The G-E. monogram is a symbol of 
research. Every product bearing this 
monogram represents to-day and will 
represent to-morrow the highest standani 
of clectrical correctness and depend: 
ability. 


vufcture a complete 
including G-E Mazo 

‘GE refriger 
a GE fans, GE vacuum cleaners, GE 
wiring systems; Eaison Hotpoint heating 
Sppllsncen, and G-E motors for other house 
holt electric produce 


Fon Ixovsray—Several thousand electric 
praducte ances, including generating 
And distributing appartcus, motors, electric 
heating: apparatun, tereet lights, Aoodlights, 

port ights, Cooper Hewitt 
ghts, Victor X-ray apparats, motion-picture 
apparatus electric locomotives and equipment, 
ahd streetcar equipment. 


GENERAL 
ELECTRIC 


Your Pipe 
lets you think 


‘O two ways about it—your pipe 
does help somehow when time 
comes for the brain to click along 
on all cylinders. Pipe-smoke shuts 
‘out the little distractions and lets you 
concentrate with all you have. 

‘That's why the leaders of men, the 
captains of every degree, are apt to 
love their pipes. 

If you haven't met a good pipe 
filled with good tobacco, now's the 
time. Just he sure it’s a good pipe, 
for the others are not so friendly to- 
ward strangers. And so you can be 
sure it's good tobacco too, we'd like 
to be there with several pipefuls of 
Edgeworth. See the coupon? That 
your free ticket for a generous glad- 
to-meet-you packet of genuine Ed, 
worth. All around the world you'll 
find it always the same—for old Edge- 

worth never changes, 


dgevorth ia combination of god 
tebeceen— tele coefaly ad 
ended epi for pipes 
ngs he gay ud once mower 


hamgn Bay Elgrseth ayn hore 
‘teeta "Ready Raed 


“Plog SA sas pocket 
eckage to pound. bumider tin 


EDGEWORTH 


SMOKING TOBACCO 
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Ponsble fotell ata lance just where each tol should be placed 


nails placed about 3 in, apart- When the 
required width has been built up, square 


| line across at each end and, with the 


crosscut handsaw, cut off the ends at 
right angles to the edge. If hardwood is 
used, it may be necessary to drill holes 
for the spikes. A Ts by 2 in. hardwood 
strip is fastened to each side and a 3s-i. 
hardwood facing piece is placed at each 
end after the vises have been put in place. 

To the inside of the sills at the 
fasten 2 by 2 in. pieces as shown in detail 
sketch D, using six in. No. 14 screws at 
each sll." Leave a space of 14 in. between 
the 2-in. piece and the top to allow the 
screws to draw the top down tight. 

Place the top on the floor, bottom side 
up, set the frame on it, and fasten the top 
to'the frame by using six Sin. No. 14 
flathead wood screws at each sill, 

‘To prevent the edges of the top from 
raising from the sill, an angle iron is fas- 
tened at the end of each a 3 by 


y 184 by 


legs with tenpenny common nails, six 
being driven in each piece. The’ tool 
boanis are made up of two pieces and 
held with screws as in sketch D. 

Lag screws are used to hold the two 


rapid-acting vises in 
place. 

‘AF4 by 134 in. by 2 
ft. 434 in. board is nailed 
to the side of the bot- 
tom brace, making a 
shelf on which to place 
a I4in, jack plane, a 
Block plane, and’ a 
wooden tool rack, De- 
tail drawing G shows 
how to make the tool 
rack, It holds the fol- 
lowing tools in the order 
written; T-bevel, 2-ft, 
fourfold rule, 1, $4-, 
and 34-in, chisels and 6: 
and ‘in, screw drivers, 
Detail H' shows the con- 
struction of the rack for a half-round 
‘wood file, This rack is fastened to the 
edge of the leg as shown in the photograph 
and assembled front view 

‘The crosscut handsaw is held by a 
block such as shown at J. ‘The block is 74 
by 7 by Sia in, and has a 34 by 25% 
recess cut in its inside edge. ‘The handle 
end of the saw is placed on a common 
nail. ‘The back saw is placed on the tool 
hoard, teeth facing up, by hanging the 
hhandle end on a nail with the head re- 
moved! and resting the tip on a screw hook, 

‘Two tenpenny nails, placed on. the 
right leg as shown inthe photograph, 
form a rack for the hammer. Another ten: 
Fenny ail ‘on. the face of the let leg 
olds the combination try-square. 

When all the tools are in place, draw a 
lion scound each sd pot la ths cages 
with black paint (see illustration above) 

In making the bench stop, drill two Me 
fn, holes 1 in. from each end of a 4 by 1 
by Sin piece of ron and thread them with 
holes and turn the bolts in tight to the 
end of their threads. Cut off the ends 
that project through; then cut each bolt 
1in, {rom the flat piece as shown in sketch 

‘These pegs fit into the Yy-in, holes K 
in the top of the bench. 
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What Is Needed to Build a Double Workbench 


Ormen Marenesua 


4 carriage bolts (cross 


to legs) 94 by 


is In. 

12 carriage ‘bolts (braces to legs) 34 by 
4 in 

4 machine bolts 4 by 2, for bench stops, 

16. Thin, lock washers 

16 44 by 4 in. lag screws to assemble frame, 

16 3% by 11% lag screws for angle irons. 

4 aon." Tig-in, No, 10 fathead wood screws 
to fasten facing to. tool boar 

24 Sin No. I flathead wood screws to 
fasten top to frame. 

24 13Gtin, Nor 10 fathead screws to fasten 
‘wool board 

6 13a. No.9 roundhead wood screws to 
fasten tool rack 

24 sempenny sai fasten faring 0 les 

12 teapemny fishing nals or si 
8 tb. iteenpenny, common nails for 
% tightpensy nats to fasten faring. 
seraeated fasteners fo ol boa, 
4-in, angle irons to fasten top to sills. 
pieces '4 by 1 by 8 in. iron for bench 
‘stops. 
rapidacting sises, 


i 
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of Better Tools at Lower Prices 


Ne reason for worn-out tools to hinder your work. At a 

little cost, you can fill your tool kit with fin 

Vichek tools that are scientifically m 

to increase your mechanical skill. Slovenly workmanship, 
mutilated bolts and nuts ere becoming a thing of th 


eatest daily production of 
nown, Vichek has lowered tool prices. Yet, so 
complete is Vichek laboratory control and perfection of 
processes that out of SEVEN MILLION double end Vichek 
wrenches sold in one year, only 19 were found imperfect! 


Select a set of these modern tools at your hardware or 
‘automotive accessory store—compare their usability, 

foughness, and value, with any other kind. 
You will appreciate the Vichek success in 
giving you fine hand tools at @ lower price. 


The Vichek Tool Company, Cleveland, Ohio 


@ VLCHEK a 


WRENCHES, PUNCHES, CHISELS, HAMMERS, PLIERS, SCREWDRIVERS, HANDY SETS 
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$5 oo2e Two Occasional Tables 
REWARD 


WANTED 


John Sparrow 


“Nuisance,” P. 1s “English”) 


John Sparrow—one of the most 
brazen of outlows—is sought on 


away wel 

Is, replaci 
notes with hi 
che 


John Sparrow should be tarred 
aswell as feathered. Or better 
still, he should be shot with a 
CROSMAN SILENT .22— 
the most amazing gun ever 
invented for shooting targets 
‘ond killing small game, furred 
or feathered. Hence the 


$5002 
REWARD 


for making such criminals, 
er ‘at large, a: 


come song: 


Sak cheep, 


22 firearm. For full 
formation on the 
Crosman Rogue 
Gallery and the vale 
vable rewards for 
the capture of the 
outlaws, write us 
now or see your 
Crosman dealer. 


CROSMAN ARMS COMPANY 
408 St. Paul St., Rochester, N. Y- 


LENT 


“By 


HERMAN 
HJORTH 


JOFFE tables and 
smoking stands 
‘genuine need in 

every modem home. The 

two designs illustrated on 
this and a following page 
are not only attractive 
and sturdy, but should 
rove instructive projects 
for the craftsman in wood. 

‘The material for either of 

the pieces can be pur- 

chased for approximately 
three dollars—a figure far 
below the commercial 
value of such tables. 

The cofie table shown 

in Fig. 1 is a copy of an 
English Renaissance de- . 
sign. This period of fur- 
niture dates back to the 
seventeenth century and 
is a modified form of the 
Italian Renaissance,which 
originated in Italy about | 
1500, To be true to the 
period, the table should be 
made of either white oak 
or walnut. Other cabinet 
woods, however, may be 
used if desired 


oo 


First,two crosses should 
be made, one for the base 
‘and one to be screwed to 
the underside of the top. ‘These crosses 
areof 34 by 2 in. stock and are both 22 i 
ong. In making a cross-lap joint, find the 
‘center of both pleces and lay off one half of 
the width of the pieces on each side of the 
center lines. Square lines all around and 
place one piece on top of the other. Face- 
mark the upper side of both pieces and 
kage the depth of the cut from the 
marked side of both. Cut aw 


CENTER LINE 


the waste 


SHADED PARTS TO 


Fig. 1. Assembly views of the 
table. An octagonal inlay serves 


h Renaisance design cafee 
decorate the elght-slded top, 


wood as indicated at the top of Fig. 2. 
While a moderate amount of om and 
patience is required in doing the spiral 
turning on the legs, anyone with an 
average amount of woodworking. ability 
should encounter no serious dificulties 
For details of this type of turning see 
PSM, July "29, p. 90, or the Home 
Workshop Manuab, p. 181. It desired, a 
Simpler. form of, turning ‘may be used 
‘A34-in. tenon is turned on both ends of 
each leg, and corresponding holes are 
bored in both crosses, ‘The ornament or 
finial piece is placed in the center of the 
base, and the four 814-in, leg braces are 
screwed to the base from the underside 
(ee section Ad in Fig. 2). 
‘The top can be made from glued- 
boards or from a single piece of ply woot 
should be fitted around its 
ested; and an octagonal piece 
ferent color and grain can 
the center of the top. The 


BE CUT AWAY ige of thetopand basemay 

some secrionna Sicily since 

a4 { ra ing a line with a marking 
= Z age. 

| -— 8 —446 ee Tf made of white oak, the 


Saad 


DETAILS 


OSMAN RIFLES a.) otra 


Gl ras, fet, and omamest; sod rail section Ut 


table should be stained and 
then rubbed lightly with 

00 steel wool in order to 
give certain parts, as for 
example the convex parts of 
the spiral turning and the 
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Makers of countless machines seek greater accuracy—precision grinding. 


And Norton Company, Worcester, Massachusetts, responds with grind- 
ing wheels made in practically unlimited combinations of bond and 
grain .... internal grinding wheels as small as 346” diameter... . seg- 
mental wheels as large as 72” diameter. 


GRINDING WHEELS, GRINDING and LAPPING MACHINES, ABRASIVES FOR POLISHING 


é oe — 


NOIR TON 


Lo = 


PULPSTONES, REFRACTORIES, POROUS PLATES, FLOOR and STAIR TILES, ABRASIVE AGGREGATE 


lad fot this 


MILLERS FALLS 
TOOLS 


SIGN 4 
Sunt 


‘There's one way you can be sure of get 

“exactly what you want-—look for the 
Mi jars ult tndemark the ih of 
quality, tools You are assured of tools 

it will Inst lifetime, that have the 
balance and temper for line work. And 
every mechanical feature that makes 
ork easice is yours with Millers Falls 
Tools—the rewilt of 62 years of fine tool 
maki 


A Plane You'll Want 
to Own 


‘Tho U-inch Jack Plane No, Ut is shown 
below. It his the farnous Millers Falls 


fitting ion that needs fxs recondition= 
fg. Th bes the 3-point b ‘of the 
levee cap, that completely eliminates 


chatter. "And notice the exten thickness 
id width of this lover cap. You ean pat 
flmost any strain on it without fear of 


The Millers Falls line of planes is 
to with bench Troe 
thes, and 21 models. of block 
‘Ask your dealer to take one apart and 
show’ you the Millers Falls. Impeove- 
ments.” Send the coupon for free illus- 


{ented folder, Millers Falls Company, 
Milece “Falls, Mars: New York: 3 


to 3 


‘arren Street; Cl 9 So, Clinton 
Sts Cable Addres: MILLERFALL 
NEW YORK. 


12 Major Tool Lines 


Atere Boxes Hand and Berane Die 
race Si Hodes 


TOOLS 
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| wax, 


when you buy tools| 


| by planing 


) 


edges of the top, the ap- 
pearance of wear. It S 
should then be given a es 
coat of paste wood filler, 
thinned with turpentine 
to the consistency of 
cream, which can be ap- 
plied with a brush. When 
the surface loses its luster, 
rub it across the grain 
with a piece of cotton 
waste to force the filler 
into the pores of the 
‘wood, Wipe the surface 
clean and allow it to dry 
for at least 24 hours. ‘The 
table next should be given 
coat of shellac, which is 
rubbed down with steel 
‘wool when it dries. Then 
it can be polished with 
paste or liquid furniture 


‘The modernistic smok- 
ing table illustrated in 

. 3 consists of ten sim- 
py constructed pleces 
four legs, four feet, a 
halt and a top, 

On each end of each leg 
1 in, diameter tenon 33 
in, long is turned. Inside 
this a 136 in. diameter 
shoulder is formed, the 
top shoulder being 3¢ i 
and the bottom one 1 in. 
in length, For details re- 
garding the process of reeding see P.S.M., 
July "29, p. 90, or the Home Workshop 
Manwat, p. 179. 

‘The top and shelf are made of boards at 
least 1/4 in. thick and planed down to a 
uniform thickness of 1 in. It is best to 
plane across the grain of the wood until 
the surface is lat.. Test repeatedly with a 
Steel square, placing the square not only 
straight across the boant, but_also 
diagonally from comer to corner, Finish 

ind scraping along the grat 
Gage the thickness on the sides and en: 
of the boards and plane the other surface 
to the desired thickness. 

‘The top and shelf pieces may also be 
made by gluing several layers of plywood 
together. ‘This is easier because no plan- 
ing is necessary, only scraping and sand- 
ing. The layers should be clamped to 
flat surface while the glue is drying. 

‘The circular outline of the boards is 
marked as follows: Drive two brads, 12 
in, apart, through a small stick of wood. 


Bill of Materials | 


fey 
BSugutt 


ft 


Fig. 3. Any attractive, close grained wood can be used in the 
‘onstruction of this modernist tmoking stand ot cifee table, 


Place one of the small points in the center 
of the board and mark the circle with the 
other by revolving the stick. Saw out and 
finish the edge by sanding it on a disk 
mounted on a faceplate (see P.S.M., Jul 
"29, p. 124). A disk sander of this type 
useful and very easy tomake, ‘Turn adisk 
of soft wood such as white pine or cypress 
about 2 in. thick and of as large diameter 
the lathe will swing. Face it off so that 
is perfectly level and smooth, and glue a 
piece of No. 14 sandpaper to it. When 
dry, trim off the edges of the sandpaper 
and screw the faceplateon thelivespindle, 
Lay out the centers for the tenon holes 
in top and shelf, and bore them halfway 
through the wood. Bore small holes 
(about 34-in.) in the center of the 1-in, 
holes through the shelf, but do not bore 


through the top, ‘These serve as centers 
for the $4:in. holes to be bored for the 
tured feet 


Glue the four legs, the top, and the 
shelf together, being sure to place the top 
and the shelf $o that all of the grain runs 
in the same direction, ‘Turn the four feet 
according to the drawing, bore the $4-in, 
holes, and glue the feet in place. 

If the stand is made of maple, birch, or 
similar light-colored wood, a striking 
effect may be produced by painting the 
ecges of the top and shelf, as well as the 
shoulders above and below the reeding, 
with black lacquer. This is especially 
desirable if the top and shelf are made 
from several layers of plywood, 

‘The surface as well as the reeding should 
be given a coat of white shellac thinned 
with alcohol. ‘This should then be rubbed 
down with No, 00 steel wool, after which 
‘one or two coats of clear lacquer should be 
applied. ‘The lacquer may be rubbed 
down with No, 50 waterproof sandpaper. 
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‘Amazing New Hack Saw Blade 
of Disston High-Speed Steel 


Cuts Hard Metals that defy ordinary blades 
Lasts 6 times as long; cuts easier, faster, better 


‘OW Disston brings you hack saw blades, for’ want these faster, hander, tougher blades of Disston 

‘we in your hand frame, made of the same High-Speed Steel: money savers, labor savers. To 
fteel, with the same cutting stamina, as the Disston make it easy for you to try them, we will mail you 
High-Speed Steel Machine Hack Saw Blades which, a Disston High-Speed Steel Blade, 10-inch length, 18 
in actual tests, have outlasted fifty or more alloy- teeth toinch (standard forall-around use) for 30 cents; 
steel blades, cutting twice as fast, and cutting, with and, with it, the new Disston Hack Saw Chart. Just 
ease, steel that no other blades could touch! send the coupon below, and later buy at your dealer's 
Every man who ever uses a hand hack saw will Cut it with Disston Steel, in saws, tools and files! 


“TheSawMostCarpentersUse” 
the home worke 


Files for the Metal Worker 


rey Min se and pe all mado 
bi 


Write for nk 
Matai ut 


LN using  Disaton High-Speed Steel Hack Saw Blade in a with pressure, will cut faster, more accurately, and easier than 
Thand frame, see that material to be cut i# held firmly. faster strokes without sufficient 


Biretch blade tightly in frame, with teeth pointing forward. “The Disston Hack Saw Chart” is a new and valuable guide 
Start cut easily with a Hight forward stroke, as in filing, and to tool users, amateur and professional, Tt tells and shows 
Jitt'blade alightly on return stroke, to prevent teeth from how to choose and use hack saws for every purpose. A copy 


‘of this helpful chart will be included, wit 
ward stroke by moving body back and your order for ene Dimton 10-inch High-Speed Stes! ‘Hack 
‘stroke instead of moving hands only. Saw Blade for 30 cents. ‘The coupon below is for your eon 
hattoke dots work. Forty to G0strokes perminute, veaienes, "Uso it now, before you forget! 


DISSTON 


Makers of “THE SAW MOST CARPENTERS USE” 


-=e====-==-=————._-—- Bae - 


or only 99 en i in lin Canada, Dito Henry Disston & Sons, Inc., Philadelphia, U.S. A. 
Fie ne Gs Cotada, adds Henry Dusen & Seng Lids Torts) 
Sooo Salle ope, and bay er er our dak 


out charge, i 


Fer grater in Cas need Diton ih Spend 
Rica" tinek Siw ‘Rade and’ Diwtce Hack Saw Chart 
Name ood Addr. 
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SUSTAINED SPEED Stagecoach Model 


Making Sweeps 
| the Country 


N_ THE few months since Porvtan 

‘Sctrxce. Monti. introduced the new 
hobby of stagecoach model making with | 
a series of articles on the construction of 
the now famous Diamond Tally-Ho, the 
‘vogue for decorative models of this type | 
hhas swept from coast to coast. | 

‘Among the first to realize the popu- 
larity of coach models were the depart- 
ment stores. One of the largest and most | 
exclusive stores in New York hastily 
gathered a collection and put it on ex- 


hibition. Not only the il public, 
even stop bat interior decorators, ‘magazine and | 
roreenee feature Roe aad bey rs 
melee toy 
for water Lg imp eeyd 
the models, that arrangements had to be 
ii 
Sustained speed | ' | 


on. rails —sixty | 
miles an hour 
for ten hours 
—to make its 
run on the time 
table’s time. 


The engineer 
must have sus- 
tained runnin 

speed—the mechasiié inthe shops, 
sustained filing speed—therefore 
chooses Nicholson Files. 


| Model of the Diamond Tally Ho built by 
win MLave, [ein 10 by 13 by 20a, over al 


made for their manufacture on a produc- 


tion basis. 
‘Writing of this e mn in the New 
York Times, Walter Rendell Storey, a 


specialist on| interior decoration, made 
is comment: 
| “Ship models, which have long been 


‘useful accents in certain types of interior, 
row have a rival in the models of stage 
coaches. This decorative touch seem: 
logical development, for models of stage 
coaches are obviously a complement to 
the frigates and old-time clippers of the 
ship model maker. Perhaps soon we will 
have stagecoach model. clubs "where 
amateur model makers, like the makers 
‘of miniature ships, will compete with one 
another in bringing back to us famous and 
picturesque models of early vehicles of 
transportation, Suggestions of old conch- 
ing days, long a subject for prints and 
other forms of pictures, may now be re 
called through miniature models on the 
hhearth mantel or may adorn the top of 
adesk.” 

What Mr. Storey says is borne out 
by the enthusiasm with which readers 
greeted the stagecoach articles in our 
February, March, and April issues and 
by the demand for PortLar Sctexcr 
Montuty Blueprints Nos. 115, 116, and 
G P. 117, which give full size drawings of the | 

ile for Every Purpose  ipnsiiseniecmeis 
‘Next in the Porvtar ScteNce MowTuLy 
stagecoach series is to be a scale model 


Railroad men, like almost every- 
one else, pick their files for per- 
formance when used by hand. 
Nicholson Files are made for 
hand use. Test them for your- 
self at home or in the shop. 


At your hardware or mill supply dealer’s 
NICHOLSON FILE COMPANY 


Providence, R.1.,U.S.A. 
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TO RADIO 


am |«(\ 
=P oe 
id 


Look for Aluminum Shields Around 
Jubes—Coils—Condensers 


the highest electrical conductivity of any 
of the metals used in set building, In 

addition, it is extremely light, thereby 
reducing the weight on supports and 


Look for Alcoa Aluminum shielding in 
the radio you buy and you will see 
another reason why your new radio will 
be clearer, better toned with less dis- 
tortion. 

Because of the tremendous amplifying 
power of the screen grid tube—the lat- 
est developments in band pass circuits, 
the selectivity and sensitivity you de- 
mand in your set today are not possible 
without effective shields, This is the 


reason why so many manufacturers are 
now standardizing on Alcoa Aluminum 


with its well-known combined electrical 
and physical properties. 


Alcoa Aluminum is an excellent con- 
ductor. In fact, it has, weight for weight, 


ALCOA 


materially lessening the possibility of 
the set being thrown out of perfect ad- 
justment by rough handling in shipment. 


Alcoa Aluminum, used for shielding, for 
foil condensers, for variable condenser 
blades, for wire, panel, chassis, and 
other parts, makes a good set better. Ask 
your dealer where Alcoa Aluminum is 
used in the set you are considering. It 
is your assurance that the manufacturer 
has selected high quality materials. 
ALUMINUM COMPANY of AMERICA; 


2] 2496 Oliver Building, PITTSBURGH, PA. 
\ 
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| WISH BOB 
WERE HERE WITH 
HIS HARMONICA 
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MAYBE HE 
ISNT Cominc! 


UHOPE HE DOES | 
COME OR THIS PARTY 
WILL BE A FLOP: 


Are You the Popular 
Boy in Your Crowd? 


Wourt you like tobe able to 
play the harmonica so well that 
you could make your crowd sit up 
and take notice like Bob and Ann 
do? Wouldn't you always like to be 
in demand at parties—always “in” 
‘on all the good times? 


WELL, HERE'S YOUR CHANG 
Witetinmeseesepe caer 
Epon ope 
eer ie exes ee ee 
oe art Pees 
sre jae Ss ee 
HARMONICA.’ 
Pe tans cernnaiion 
Bsr 
sa shai ee be 
Se ee eee ae 
sas oencemes eae 
Pebelepek gegen 
i Sedge aerated cna 
i ese amas are 
Meath imetiot cs 
Tt Case mel Soe os 
peered (oad 
Shred refed = a 
ones erm seer eal fas 
nar 


— 
HOHSS Ww 


John Philip Sousa, the famous band- 


free 10 1 


perenne ule wae 

smears poe Re ee 

Sache pease 

Sema ae 
“A 


from jaze to opera. Learn to fobner: 
Fillout coupon now and mail it AT ONCE. 


You can set Hohner Harmonicas everyichere, 
in many different styles—at all prices. 


FREE tection book 


ve 


M. HOHNER, Ine., 114 East 16th St 
Dept. 19E, New York 


of a covered wagon now in the Pony Ex- 
press Museum at Pasadena, Calif. ‘The 
first installment will appear in the June 

There never was a more appropriate 
time to build a prairie schooner model, for 
this year is the centennial of the covered 
wagon. The first wagon train left. St 
Louis, Mo., for the long and hazardous 
trip to the ‘Oregon country on April 10, 
1830. 

‘This was an event of such historic im- 
portance that President Hoover recently 


‘The covered wagon model tobe described in the 
(allowing sue of Pore tax Sctrscr NowTity 


| 
issued a formal proclamation asking the 
Nation to observe the period from April 
10 to the end of the year as the “Covered 
Wagon Centennial,” and in so doing to 
“recall the national significance of this 
centenary of the great westward 
which established American civilization | 
zeross a continent.” | 

Because of the many novels and motion | 
pictures which have portrayed vividly 
the pioneer life of the West, the covered 
wagon bas become a symbol of that great | 

od in American history. What could | 

more appropriate than to build a 

model of one of these picturesque old 
‘vehicles to serve alike as an ornament and 
a a reminder of the heroic day's of the 
Santa Fé and Oregon trails? 


Hints on Making Screens | 


TTPOLAY cout window sereens, the safest | 
vy is to make a measuring rod from 
flight strip of wood. Cut it the exact 
Tength of the sereen and mark on it the 
exact width; or, better still, cut @ second 
piece to represent the width. | 

“The stock should be approximately 114 
or 34 in. thick by 134 oF 2 in, wide for the 
Stiles and cross rails; and 134 of 74 by 2!5 
fr 3 in. for the bottom rails of all except 
the smallest screens. These dimensions 
are not harl and fast; your lumber dealer 
will have in stock suitable material for 
making screens and will know what i 
customarily used by the carpenters in 
your own peighborbood, 

Figure the number of lineal feet nec- 
essary and get the same number of feet of | 
Screen molding, which is used to cover 
the raw edges of the screen cloth. Your | 
lumber dealer may have a special screen 
molding for this one purpose, or he may | 


give you 13-, $4-, or 34-in. half-round 
molding, which is often used and will be 
quite satisfactory 

Naturally, after going to the pains of 


making good screen frames, a home 
worker would be shortsighted to cover | 
them with anything but high-grade wire 
insect screening. 
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Hear talking pictures that sound NATURAL 
.... in theatres which show this sign 


Nowadays it is not enough for a theatre 
to give you the best talking pictures. It 
must reproduce dialogue and other sound 
with utmost clearness—in short, it must 
pass your EAR TEST. 

Go to theatres equipped by Western 
Electric and you make sure of ear entert 
ment. This apparatus gives its satisfying 


Western. 
SOUN Djpewt 


Select your theatre 


POPULAR SCIENCE MONTHLY 


results because it was made by the world’s 
leading experts in Sound transmission, the 
makers of your telephone. 

Look for the Western Electric sign in 
the lobby. Enjoy the voices of your fa- 
vorite stars reproduced with full justice to 
and art. Hear talking pic- 


their personalit 
tures at their bes 


Jeciric 
YSTEM ee 


1 THE MAKERS 
oF your 
TELEPHONE 
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|New Finishes for Brivbwork 


Stains and Dyes—Glazed, Shaded, and 
Plastic Effects—Cold Water Paints 
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By BERTON ELLIOT 


toderniced in various ways to har 


a MA YD OLB oosize with new decorative schemes. The 


Users of good tools know from 
experience that for doing any one 
¢ hundred odd jobs of *fix- 

und the house or garage, 
re isn’t a better hammer than 
a Maydole. 

rong, sturdy, carefully 
anced, won't tire the 
hand or arm these Maydole 
ers are built from high 
grade tool steel and selected see~ 
ond-growth hickory. 
Your dealer carri 
him to show you 
you like. 


them, ask 


the weight 


Pheaie send free 0 
Handbook 240 eon 
‘uae tables and much neu nfo 


Adress, 


mavaaté 


ot ere 


“The David Maydole Hammer Co,, Norwich, N.Y. 


old notion that brickwork must remain 
alveays the same in appearance has been 
dispelled. Indeed, bricks can be finished 
in practically any shade or tint desired 
without destroying the characteristic tex- 
ture that gives them their charm. 

‘One of the simplest methods is to treat 
brickwork with ordinary shingle stain. 
‘This soaks in without producing a glossy 
film over the surface. Where the brick is 
neatly pointed with white, black, or col 
ored mortar, the stain may be applied 
carefully with a small brush to one brick 
ata time so that it will not run over the 
mortar joints 

‘The standard shingle stain colors should 
be reduced with kerosene or naphtha to the 
desired tint, care being taken not to have 
the mixture too strong to start with. It 

to increase the intensity of the 
tone, but if too deep a stain is once ap- 
plied to the surface, it cannot be lightened. 
If a few bricks can be obtained similar to 
those you desire to finish, try the stain on 
them, experimenting until you obtain the 
right effect 

In applying the stain, no attempt need 
be made to bring the dilerent bricks to 

rm color tone. Apply an even coat- 
ing over the entire surlace so that the 
individual bricks will retain their indi- 
vidual depth of hue. This gives a rather 
pleasing mottled effect characteristic of 
| brickwork. 

Another method is to color the bricks 
with water soluble aniline stains, which 


come in powder form and are sold by the 


larger paint supply stores. ‘They are d 
solved in hot water in proportions to give 
the strength of color desired. Such colors | 


as brown mahogany, walnut, red mahog- | 
any, and Bismarck brown are suitable for 
the ‘coloring of rick, according to the 
effect desired. The brickwork should be 
washed with water immediately before 
applying the stain. Aniline stains, like 
shingle stains, will color the bricks with 
‘out filling up the depressions or changing 
the natural texture of the surface. 

If the bricks are too dark in color to be 
changed toa desired lighter effect, they 
may be painted with a suitable founda- 
ton, tackground color, over which «| 
semitransparent glaze coat is applied, and 
‘viped off as desited 

The background color is generally fat 
wall paint or other fat drying paint 
Ivory, buff, and light shades of green, | 
blue, ‘and gray are the colors most ex: 
tensivly used Two or thee coats should 
be applied, depending upon how porous 
the bricks are. ‘The first coat tie e 
thinned with a generous amount of lin 


thoroughly dry, the glazing may be done | 
with oil colors and glazing liquid in the 
sameway as the familiar “Tiffany” 
blending on walls. Oil wood stains are 
often used for glasing instead of ‘ol 
‘When the glazing method is used, the 
foundation color is generally applied over 
the entire surface without any attempt to 
keep it from getting on the mortar joints. 
Te may, therefore, be spraved if a hand or 
electric sprayer is available.» Indeed, | 
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those who understand the use of a spray 
gun can spray on the glaze stain coat in 
shaded or stippled effects, similar to those 
used in the decoration of painted furni- 
ture, 


JS, DECORATING fireplaces, plas- 
tic aint sometimes can be used to 
advantage, especially over surf 
condition.” It can be appl 
and tile fireplaces, as well as brick. With 
its aid old-fashioned fireplaces or mantels 
may be transformed; and if it happens 
that there is too large an area of exposed 
brick in a room, it may be blotted out. 
‘The plastic paint is brusbed on in an un- 
broken coating andis then usually stippled 
to produce a pebbled or rough textured | 
effect, or modeled into relief designs. The 
manufacturers supply full directions. 
When the finish has hardened, it may 
be given a glaze, polychrome, two-tone, | 
‘or any other color treatment desired. 
Basement walls form another class of 


interior brick surfaces. They do not. re- 
quire the more delicate treatments just 
described, except in the case of lounging 
or billiard rooms. With basement walls | 
the requirements are economy, neatness 
‘of appearance, and serviceability under 
more or less hard. wear. 

Brickwork in a basement (or, for that 
sali eng on ae tom sare 
painted immediately after the brick is 
Iti Te alway has a certain lime content, 
which will tend to burn the paint 
as the lime remains active, 
surfaces, however, the lime usual 
oft” within two months, when the bricks 
onlinarily can be painted without danger. 

‘Another point, quite as important, is, 
that the walls must be thoroughly di 
Moisture, if present, will prevent satis- 
factory. paindng. ‘He sure the brick Is 
dry all the way through; not merely sur- 
face dry—especially soft brick. 


EMEMBER, too, that plenty of oil 
hould be used in the priming coat, as 
in the oil greedily. The softer 
the brick, the more oil should. be used. 
Not less than three coats should be ap- | 
plied for assurance of a good job. The 
bring coat, when thinned iberlly with | 
Oil, has. very” litte hiding 
tio more full coats are nested to produce 
2 good finish, 

in giving brickwork a plain painted fin- 
ish, it should be remembered that regular 
house paint—in fact most oll paints— 
produce a gloss finish, but special con- | 
{rete wall paints are available which dry 
With a flat or dull finish, where thi 
preferred. Gloss. paints,” however, 
durable and withstand "water that 
splashed about in mopping floors and 
Using the laundry tubs. 

‘Another material especially adapted 
for use on basement walls—not only brick 
but cement concrete, stone and wood | 
is cold water paint, a'dry powder, similar 
in appearance: to: Kalsomine, but- made 
with a casein binder instead of ordinary 
flue. ‘The eascin is insoluble in water and 
does not run. After being wet, the paint 
dies out to a smooth, even surface. Be- 
cause it can withstand water, cold water 
pint is a practical and economical ma- 
terial for use on basement walls and 


partitions. 
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JN. THE handle of the Every man who uses a 
“Yankee’ Automatic screw-driver has need for a 
Push Drill you finda full set —_tool to make holes for the 
of eight drill-points for screws he drives. 


boring holes from jy up to Like every “Yankee” 
Ht inches: ‘Tool for its particular job, 
ALSO—you find each the “Yankee” Automatic 


drill-point stamped with Push Drill will do its job- 
the name “YANKE} with large drills or small, in 
That means that every hard wood or soft—better 
drill-point—in the very tool _than any other tool. 
you get, has been in- Holes bored in hard or 
dividually tested by “Yan- soft wood without splitting. 
kee” tool-makers. Itmeans ¢ Prill-point % dergae by 
that each drill-point, from pees a tire | 
the smallest to the largest, & brings handle back for next 
is right in temper and best PYTy. name “Yankeo" is a 
suited for speed and effi- ® guarantee of quality in a 
ciency in the work for which % tool. Look for “Yankee” 
it is intended. when you buy a push drill. 


Yankee” No. 44 


-TO HELP YOU MAKE THINGS---. 
North Bios. Mfg. Go. Lehigh Avenue, Philadelphia, U.S.A. 


reared and Chain Drala, Automatic Beach Drila, Hatchet ‘Tap Weesehen le: 
morabletare 
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close harmony 


Your skin rejoices, you burst into 
song—so swiftly, comfortably, | 
completely does your beard depart| 
at the soothing touch of the Ever- 
Ready! This super-keen blade is 
so durable it gives you many more 
shaves than the blade you are 
using. Join the chorus of Singing 
Shavers—buy Ever-Ready Blades. 
Product of American Safety Razor Corp 


Ever-Ready 
BLADES 


hole through the foundations with a stone 
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Wiring a Small Garage 


By HAROLD P. STRAND 


{00 


Is 

ie 

2 SIUNCTION 80x, 
Fe 764 RRB 
is Ruse 


Ws conourt rnom nouse 


Sketch showing arrangement of fexibe armored 
Sable wring system fora. two-car garage 


isel. Place 


0 project into the cellar of the 
to the interior of the 


house and up 
garage as illustrated below (Fig. 1), 

eer oan Since the conduit comes in 10-ft. set 
connectors fener tions, it will be necessary to join se 


I pieces to get the required length. 
Fasten a 3-in, octagon junction box 
at the garage end of the conduit as 
indicated in Fig. 1. Secure the box to the 
woodwork; or, if none exists, toa 4-in. 
wide board set upright between floor and 
roof timbers 
‘At the house end of the pipe another 
Sin, junction box is fitted, this time the 
entry being made from the back of the 
box. Measure the length of the conduit 
and cut No. 14 twin-wire lead-covered 
cable about 1 ft. longer. With the aid of 


Aaling the ational cut-out or fuse Mock. 


TRING 


garage should not be a 
it problem for any mechani 

les man if he will observe 
the few general hints which follow and 
will take the time to learn the wiring re- 
quirements of the building code in the 
locality in which he lives. 

In some places there are special rules 
governing the application of wire to an 
outside building; therefore it pays to con- 
ssult the local authorities before the work 
is started, If no special rules exist, the 
work can be carried out in the way to be 


{cceribed, “Upon the completion ofthe ~ 
work, however, be sure to have the local Q) 
Uectteal npictor look ft over to soe } 


it conforms to the wiring codes and a 
aeains 5 ieee ieee 
Simplest of all wiring methods is that © Dyn uitEron 
employing flexible BX cable. ‘The only auxerion 

tools nected are a hammer, screw driver, & rice 

liers, sharp knife, hack saw, and solder. 


fog copper or blowtorch. BX is easy to 
‘work and can be applied to buildings con- 
Structed wholly of wood oF to those made 
of cement block. brick, or stone if they 
have a wooden roo 

“The ditch for the feed line—about 1 ft 
wide and 1 ft. deep—should run as di- 
rectly’ as possible from the house to the 
garage. This line may be strung over- 
head, but it detracts from the appearance 
of the house and may be damaged by 


eo Tare 


HOUSE CELLAR 


storms. 
‘At each end of the trench knock a 2-in. fonctfon bas’ at the 


se aquerse connector 
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‘a stiff steel fish wire, pass the cable 
through the pipe. 

‘The feed is continued from the box on 
the wall of the basement to the fuse box 
with No. 14-2 cable. A squeeze connec- 
tor should be used where the cable leaves 
the junction box. Join the wires at the 
junction box color to color (see Figs. 1, 
2, and 3) | 

‘Test the various circuits in the fuse box 
for a lightly loaded line. If none exists, 
a separate cut-out block will have to be 
installed; and if the fuse box is already 
crowded, it will be necessary to install 


FREE... 


rs? 


to dissatisfied 
pi: cll shavers 


‘The three-way junction box (Pig. 5); how the 
fixtures are intalled (Fig, 6): ane wri pla 
for the two droplight junction boxes (Fig. 7) 


Ware J wack sowne 
yen ase 


Here is good news. Five unique features have 
another fuse cabinet (see Fig. 3). The ve " is 
tie ie atte aed oe won 86% of the men who try this remarkable 
Brounded side of the fuse block, shaving cream. A test offered, free. 

‘The wiring in the garage is carried 


fox at the ad of the sootalt fed from NTLEMEN: A free trial test is "leaders" in the soap field. Thus ic is 
the house, « double-pole switch is place (Gy "Seimshod reve copped vols saenll ha oct abstons Soul cae 
rve to cut out the entire cir- | eroduce Palmolive Shaving Cream. For rest content until our shaving cream 
necessary to do so in onler to | if it ir all we claim, we win new users was worthy to join that group. 
r the system. : to it. 86% of the men who have tried 129 times they rejected their own 
an Ne ie 2 AX cable is carsied up | Palmolive Shaving Cream abandon all formulas. The 130th time they were 
tion bor above the switch for the lights | ther methods for it—tell their friends successful. Their idea was to make a 
(eee Fig. 4). A diagram of the witing for | —Make claims you might doubc if we shaving cream in which olive oil would 


this junction box is shoven in Fig. S. "The Dp fel ecg title we peo 
two-wire cable at the lower edge of the For 67 years we tion of the blade. Five great advan- 
box goes down to the single-pole switch have been making tages result. 


‘Three-wire cable is used from the three- 
way junction box above the switch to the 
first light box (see Fig. 6). Wire the fix 
ture in the manner shown, connecting the 


‘Are they what you are seck- 
1g? Then won't you make our 
test? The responsibility is ours. 


wires color to color. A three-wire cable . We undertake to win you, in 7 
runs from this box to the second light test shaves. A fair trial, we be- 
bow, and the connections there are made p lieve, will do it. So won't you 
as in Fig. 7. 


‘The two wires in the receptacle line are saint ae acess 
connected color to color to the black and 
white wires in the three-wire cable that 
comes from the first light fixture box. 


17 SHAVES FREE 


Study Figs. 5, 6, and 7 carefully before { andacanol Palmolive AfterShavingTale 
doing this part of the work. R Hy heeenrs Siserenavng seh 

A word as to the attachment of the | Simoly sere rout name and addres and mals 
ground for this system. If the wiring in | Palmolive, Depe Mt37, P.O, Box 373, Grand 


the house is BX or metal conduit and if 
metal boxes are used, the system will be 
grounded through the metal. If, how- 
ever, open wiring is used in the house, it 
will be necessary to supply the new ci 

cuit with a suitable ground by putting a 
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MoRE FUN “ian 
AMUSEMENT PARK 


LL yours with a Harley-Davidson 
Motorcycle—the dip and zoom 
of the “Roller Coaster”, the thrilling 
whirl of the “Airships”, the zip and 
speed of the “Whip”! 
All yours to enjoy — every time you ride 
your Harley-Davidson — for motorcycling 
combines the thrills of a dozen sports in 
‘one. You never tire of it, 


‘What wonderful vacation and outing trips 
you'll take with the jolly bunch of Harley- 
Davidson riders! And the cost is so low— 
a Harley-Davidson is easy to buy, and its 
upkeep is only a penny or two per mile. 


Let your nearest Harley-Davidson 
Dealer show you the 1930 models, and 


ZA explain his Pay-As-You-Ride Plan, 


Mail the coupon to us for literature. 


“HARLEY: 
DAVIDSON “2%, 


HARLEY-DAVIDSON MOTOR CO., Dept. P. S., Milwaukee, Wis. 
Tnterested in your motorcycles. Send literature, 


Mail the 


Na 


Addr. 
My age ie 1) 1619 year, 20-39 yor, 
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ground clamp on the BX cable and rut 
ning a piece of No. 10 rubber covered wire 
from this to a similar clamp placed on a 
water pipe. : 

‘Extracts from important sections of the 
Notional Electrical Code which concern 
the wiring operations required for this 
installation are as follows: * 

Sex, $802, _Catous, avitcher, attachment 
lag. receptacles, and. ‘lamp holding devices 
Shall feloeated st least 410 from the floor 

Sse, $805" Approval portable con slate 
for hard use shal be usel to connect all port. 
able lamps motors and appliances. One end 
Of the portable co wuipped with a 
tale en pin plug and the other end shall have 
S handle socket book, and guard fastened to 
the handle 

‘Sec. S03. Conduit shall be installed a5 0 
complete system without wires and shall be 
fonnected to all boxes and fittings both elec 
{tically and mechanically, The ends of the 
cana shal be reamed io remove Toh 
felges and there no. splices oF joints 
‘itn the cond proper. “Al nt tal be 
tude mechanically and electeally tight with 
‘out salder, and then they shall be soldered, 
‘compounded, and taped equal to the original 
insulation on the wire 

If first-class materials are used and the 
work is carefully done, the wiring is 
reasonably certain to pass inspection, 


Shop Storage Tray Simplifies 
Selection of Odd Parts 

| [ALMOST every home shop there are 
‘ans and boxes filled with bolts, nuts, 

and odd parts. Looking for just what you 
want is a tiresome task, but it can be 
made easier by the method shown below. 
A framework of 34 by 2 in, strips is 
built to fit between the studding back of 
the bench. "This is hinged with 34-in. 


bolts about 8 in. above the bench toy 
Canvas is tacked to the lower side of the 


Bross meh 
When towered, this convenient, hardware 
Iie ‘lows ‘ie ‘contents to be sorted. 


frame so that it sags sufficiently to make 
a good pocket. One end of the can 
left long enough to reach the wall at a 
point halfway between the pivot bolts and 
the hook which holds up the container. 
‘When this holder is open, all the parts 
are spread out. As soon ‘as you have 
jcked up what you need, the frame can 
aised and hooked, with all the parts 
entirely out of sight’ and off the bench 
top.—K. RENxen. 
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BLUEPRINTS FOR YOUR 
HOME WORKSHOP 
"Tasers 2 see beste 
Laces aries oe 
Can be cbtated for 5 cents with the exception 
osenis gemetesetee 
oy oie er es 


75 cents as noted below. The blueprints are 
‘each 15 by 22 in. = 


Popular Science Monthly, 

381 Fourth Avenue, New York 

Send me the Wueprint, oF Blueprints, T hare 

sunderined below, for ekich I inelve.. 
dollars 


cents 


Airplane Models 
Rise-or- 


| $E Baye Tube Detain 
im 
$0, 36-40. 
‘ae 


Toys 

2%, Pullman Play Table 

| $6: Birdr and Anumate 
bitty 


Frou 
7% Doll's House 
wo Fire Bees 
 Bosnkier rs 
si 113. Lathe, Drill Prem, 
114. Aimmaae™ Cock 
‘Tih Contrcie 


Mieataeoe 
1. mrt, omer] 15 enters 
orga ae] eee 
: an Tee 
6 nts ater | °C 


Bien Hecke 
65, Sie) Simple” Block 
Pussies 


opered 

54, Five Fale (battery 
‘operated 

rice 25 cents each exeept where otherwiae nated 


we 


ii i in i har) 


+..one big reason 
for Silent Automatic 
| heating efficiency 


Itis not by accident that Silent Auto- 
matic owners become so genuinely 
enthusiastic over the ‘and 
economy of this world-leading oil 
burner. 


heat (illustrated above) convection, 
which is the direct application of 
heat to the surface to be warmed, 
is by far the most rapid and effective. 


‘The famous Silent Automatic wiping 
Wall. Flame is thrown against the 
furnace or boiler wall with a wiping 
‘action which enables this clear, clean 
flame to deliver a maximum amount 
of useful heat. 


When you see a Silent Automatic 
in actual operation, you will under- 
stand even more clearly why“Silent” 
heating is so satisfactory in homes 
of all kinds and sizes, and why it 
costs no more (and often less) than 
coal. 


Of the three methods for conveying * 


‘Thousands of Silent Automatic own 
ers will tell you that no other home 
improvement has ever meant so 


much in all around satisfaction, 
relief from dirt and drudgery and 
better family health. Silent Auto- 
matic can be installed in any type of 
heating plant—steam, hot water or 
‘warm air—in a few hours. 


Mail the coupon for the complete 
facts about the low cost, economy 
and wonderful dependability of 
Silent Automatic oil heat. 


¢ o vu 


PO N 


SILENT AUTOMATIC CORPORATION, 12001 East Jefferson Avenue, Detroit, Michigan 


Geatiemen: Please mall me, without cost or obi 
(Foi Het tor the Home” 


on, you Intest booklet, "The Intelliges 


Setection 


cay 


seat 
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MR. PUNCH -- THE HOLE 
MAKER and his PARTNER 
the AUTOMATIC SPIRAL 
RATCHET SCREW DRIVER 


Mr. Punch is an automatic drill, 
carrying in the handle eight sizes 
of drill points 1%" to "4", Around 
the top are sample holes showing 
the exact size made by each drill 
point. Pick out the size you want, 
insert Mr. Punch’s steel jaws, 
place point where you want the hole. 
You push. He twists. In goes the 
point, and presto, you have a smooth 
clean hole in any wood. It can also be 
used for making holes in plaster. The 
handiest tool ever invented for house- 
hold use. 


*811A Automatic Screw Driver 


A smooth easy operating serew driver that 

appeals instantly to the toolwise user. It 
has three distinct advantages. It auto- 
matically drives or draws screws. The auto- 
matic action can be locked and the tool used 
as a right or left hand rigid screw driver, or all 
actions can be locked giving a plain rigid screw 
driver. Supplied with three quickly inter- 
changeable blades. The exposed metal parts 
are either highly polished or nickel plated. 


Examine These Two Fine Tools 
At Your Dealers 
——s =— — 


Send $1.00 For Handy Pocket Screw Driver Set 
To introduce a sample of Goodell-Pratt quality to every 


io tool lover in America, we are offering this handy tool at 
the special low price of $1.00. Ideal for repair work 

‘on radios, firearms, fishing reels, clocks, household | 

appliances, etc. 


Contains three screw driver 
blades and reamer. When not 
in use the chuck and blades 
are inside as shown. Nickel 
plated handle. Pin Dollar bill 
to this coupon and send in to- 


GOODELL 
PRATT 


GOODELL-PRATT CO. 


Greenfield, Mass. 
Attached is one dollar for one of your pocket screw driver sets, 
Nam 

Street 
ry dealer Bs 


City State. 
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HOME WORKSHOP 
CHEMISTRY 


(HE vamishing of small metal articles 
such as toys is best accomplished by 
the dip process, especially if many pieces 
are to be handled. Shellac varnish is ex- 
cellent, and so is the pyroxylin of cellu- 
loid lacquer. Both of these finishes may 
be colored with dyes, if desired. ‘They 
give a hard, shiny, durable coating, and 
the lacquer in particular is not affected 
to any great extent by moisture 
‘Avdressing for leather belting which 
prevents slipping is always useful in the 
modern motorized home shop. Melt to- 
gether 5 oz. of spruce gum with 1 oz. of 
‘ezocerite or what is sold also under the 
name of cerasine (this is a harder paraffin 
resembling beeswax) and 3 02. of rosin 
When melted, remove from the fire and 
add 2oz, of turpentine, Allow the mixture 
to become cold and add 10-02, of alcohol 


Brushing a homemade dressing on a leather 
belt to prevent i from slipping on the paley 


Shake the dressing belore applying it with 
‘a brush on the inner side of the belt. 
In order to increase the hardness and 
strength of paper ornaments, boxes, and 
novelties, they may be painted ‘with 
rile ince i “his treatment should 
be repeated until the oil will no longer 
penetrate. ‘The drying may be hastened 
yy placing the paper articles in a moder- 
ately warm oven, but eare should be taken 
not to heat them to too high a tempera- 
Similar results are obtained if the paper 
or caniboard is painted with specially 
prepared carpenter's glue. ‘The glue { 
made ready by dissolving it in water, 
raining off the excess water, and dissolv: 
ing the swollen mass with'heat. Then 
acetic acid is added in such @ quantity 
that the glue will remain fluid, Repeated 
applications of this glue will harden thin 
cardboard, especially if it is porous, to 
the solidity of ood. Treated in this 
manner, the cardboard may be made 
waterproof by painting or varnishing it 
with a good grade of spar varnish | 
Models of boats, stagecoaches, build- 
ings, and the like may be easily made from 
this cardboard. Parts that require to be 
bent can be softened by brushing them 
again with the glue. The various pieces 
be held in place by rubber bands 
le the glue is 
is finished. it shoul 
with the glue 
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for Model Stagecoach | 


TT HERE may be those who, ike mysel, | 
have had trouble in sawing the felloes 
of the Diamond Tally-Ho stagecoach 
model. I eliminated the sawing entirely 
by tuming them on the lathe. 

‘A backing of pine 34 in. thick and 835 
in, square was screwed to the faceplate. 
‘The corners were then cut off and the 
piece was rounded. To this piece was 
screwed an Sin. square of plywood 
in. thick, the screws being kept near the 
center. Hoth the rear and front felloes 
were then tured from this plywood. 
Either a parting tool or a skew chisel 
may be used, but the latter is the quicker 

Felloes are made quickly and. simply 
by this method, and the flat turned edges 
allow the assembling and finishing opera- 
tions to be performed without difficulty. 

Another suggestion for stagecoach 
‘modlel makers has todo with drilling holes 
in lead or soft solder with a twist drill, 
It fs a good idea to put a soft piece of 
candle wax in the hole just as soon as the 
drill has been centered. ‘This insures a 
smooth hole of the exact size of the drill. 
Whenever the drill is removed to clean 
out the cuttings, a small piece of wax 
should be inserted. 

‘Woodworkers may find their drills too 
soft for the harder metal parts of stage- 
coach, models. One way to harden the 
drills “sufficiently is to bold them with 
pliers heat them until red (not white) 

ft, and then shove them into a box filled 
with tallow. If larger than iin, the drills 
should be kept in the unmelted tallow 
tntil cold. The point wil be hart and 
the shank tough, and no tempering is re- 
quired —H. CaLowet. 


Where to Look for Other 
Mechanical Articles 
M 


NY short articles of interest to me- 

chanically minded men. are scat- 
tae Chegh the mngucnn Sethe 2. 
tions preceding the Home Worl 
Department. If you happen to have 
missed any of the following, it will pay 
you to turn bac to the pages noted and 
read them, 


Oil Makes the World Go Round, 


Superchargers for Diesel Engines... 29 
Depth Gage Used on a Square u 
‘A Nonskidding Screw Driver 36 
Auto Trailer Has One Wheel 38 
New Bricks Are Twenty Feet Long. 30 
Diesel Auto Runs 26 Mileson Gallon 52 
‘A9-Cylinder Engine Size of Hand... 66 
Welded Truss Holds Million Pounds 66 
Home Conveniences That Save Time 68 


Circuits That Improve Tuning 
In Radio—Look Before You Buy. 


‘To TunN a tight frut jar cap, run a wide 
rubber band around itand another around 
the base of the jar, at the points where 
xyou grip each, The bands hold these sur- 
{aces like a pipe wrench and, at the sume 
time, form a soft, nonslipping contact 
with your hands. In the absence of wide 
rubber bands, small ones or any other 


scrap rubber such as part of an old rubber 
apron will help.—Worri Srewarr. 
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Easy Way to ake Wheels The board of 1OO uses 


for use in IOOO places 


fornine is handier about che 
house than a few panels of 

Upson Bose, 
You will fod doneas of ws for ite 
canbesawed or cut with a sharp kale, 
like soft pine—and finished as desired. 
Ie is wsed for scrcens, table tops, tool 
racks, hampers, sewing boxer and 
countless other articles which will 


Nechng Na i Op Ra or ewig 
ete aii, ‘thule aap 
"ym ha dm su dans wee 


Tepntrm batted atria. Ue 
ie 
fatoy oie cteneyoacene 


soggest themselves to the handy man, 
Manufacturers use Upson Board in 
lumber ia the manufac- 


products. Ie curs costs and 
speeds wp production. Ie can be cut to 
any size oF shape, Our Industrial Ex- 
perts will gladly work with manufac~ 
torers is helping solve their particular 
problems 


UPSON BOARD ana TILE 


Gate & 


‘isto etl ken sod te Tom ered 


Wael Coin Dade Ben 
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When a Defective 
Screw Might 
Mean Disaster 


You are playing 
afe if you use 
American Screws. 


Small things, 
screws, but very 
important ones in 
modern construc- 
tion. 


American Screws 

may be depended upon 
to drive straight and 
rapidly; once in place 
to hold fast. 

For almost a century 
American Screws have 
set the standard of 
quality and efficiency. 


In 
American Screws 
am 
i "s 
NE 
wooo macrne steve 
stiews Sceews bourses 


AMERICAN SCREW CO 


PROVIDENCE, P.1..U.S.A. 


Put Ie Together With Screws 
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By F. CLARKE HUGHES 


and beauty, isan ideal material for 
och making a removable bok cover 
AY by 1355 in, piece of calfskin (tooling 
calf preferred) is used for the outside 
covering, marked No. 1, ‘This makes a 
cover large enough for the average novel 


Cas because of its durability 


made up of ve paccen Note how the edie 
di method ef cuting the laces from scrap 


or textbook. Two pieces of the same 
stock 254 by 9 in. will be needed for the 
inside end pieces. ‘The lining leather, 
marked No. 2, should be the same size 
and shape as No. 1, and may be either 
thin lining kid, calf, or ordinary silk. The 
marker, No. 4, is cut to shape from a 34 

by 12 in, piece of thin 
leather. 


. ‘The decoration on the 


cover may be anything in 
the way of a simple design; 
however, itis suggested that 


shown in the 
used. This may be tooled 
for pressed into the damp 
leather with a very blunt- 
pointed tool or awl used 
Against the edge of a ruler. 
‘The tool should be smooth 
and polished on the work- 
ing end. A soft, blunt- 
pointed lead pencil’ may be 
Used if a dark colored line is 
not objectionable. 

Assemble the various 
parts and punch the holes 
as indicated with either a 
regular leather punch oF a 
nail fled flat on the end and 
used on the end grain of a 
block of wood. The lacing 
can be cut 34 in. wide from 
scraps of leather—prefer- 
ably" kangaroo of wallaby 

in. Lace the edges with a 
simple spiral stitch 

‘When entirely assembled, 
the cover should be polished 
with floor wax 


Automatic Holder Grips Broom Handles 


WIEAT my wife wanted was a pace to 
the automatic holder illustrated, tested 
it, and triumphantly called her to behold 
aa gadget that really works. 

“The main piece of the holder is a strip 
of wood 34 by 284 by 174 in, with four 
notches, each 135 in. deep. The notches 
are cut in straight at the right-hand side 
but ata slight angle at the left-hand side, 

While each notch is 258 
Tong at the 


= 
‘The locking cams are 134 in. long, 138 


LOCKING CAMS 
Be 


Russer “Fj 
Srp 
srackeT | 


‘The movable cams and the stationary pieces ae 
covered with a Si-in. rip of inner tubing 


“The helder automatically grips the hand 
ibe Croom and" ope at" any (pola deed, 


inged. ‘They taper to a rounded edge as 
indicated. 

When the cams are hinged, the ends of 
2.1% in. wide strip eut from an old inner 
tube are fastened beneath the flaps of the 
hinges and are held in place by the screws. 
‘This free loop of rubber is then stretched 
around to cover the locking cams and the 
projections as illustrated. ‘The holder is 
Screwed to the wall and reénforced with 
two 8 by 2% by 234 in. wooden brackets 
placed under the second and fourth sta- 
tionary projections.—R. P. Gant. 


| Tooled Leather Book Cover | 
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| old bedsteads—F. J.B. 


Colonial Doll Cradle 
and Four-Poster 


OODWORKERS who delight in 
copying old furniture will find that 
the doll’s cradle and bed illustrated are 
interesting projects in early American 
construction and design. Hoth drawings 
were taken from pieces made in the early 
part of the nineteenth century as mi 
jature copies of the full size furniture of 
that period. 
Solt white pine is used in the con- 
struction of both toys, and a dark brown | 


Perspective ofthe bs 


ron 


stain andl two coats of varnish are all that 
are required for the finishing 

With the exception of the bottom board 
and the rockers, 4-in. stock is used 
throughout for making the cradle. ‘The 
front and backboard are first nailed and 
glued between the sides, and then the 
Pottom is fastened in place. Next, cut 
the hood pieces to shape and nail them on 
{op of the sides, ancl then fit the curved 
apron, Rockers made from !4-in. stock 
ate nailed and screwed in place from the 

side of the etadle. Sandpaper the entire 
ce, carefully rounding al the edges 
“The bedposts and upper crosspieces 
for the dolls bed can be turned in the 
lathe from 134 in, square stock. It is 
also. possible to make them by gluing 
small wooden "spools on i- of in. 
tlowels, ‘The lower cross rails are fitted 
to the corner posts with short 34-in 
mortise and tenon joints 

Drill a series of Sein. holes in the lower 

through these lace the con! as 

own in the dravéing. ‘This method of 
supporting the mattress was used in many 


Aswmbly view of the cradle and dimensioed 
‘ies af bark, sides, rockers, and fot piece 
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FREE! 
Archole seoek's 
better shaves. 
Just mail the 
coupon below 


This kind 
of shave 
lasts 
longer 


Small-bubble lather permits closer shaving . . . 
by softening the beard at the base, right 


where the razor works . . 6 . . 


you shave with Colgate’s small-bubble 

d that your shave 
cer... . because you've shaved 
er. Those small bubbles make a lather which 


ard down at the base . . . as big- ‘OnDINARY 
all bubbles bring more hid 
isture to the base of each hair, softening i gee Doe 
more thorough cut. 


‘The minute yo 


lather up with Colgate’s, two 
things happen: 1—the soap in the lather breaks 
up the oil film that covers each hair. 2— 

of tiny, moistureladen bubbles seep down through 
ard... crowd around each whisker... 


ets moist and pliable... 
ically softened right 

\dy for your razor. 
‘arioustrials with ord 
Colgate’sassupreme.To 
I the coupon below. We 
will send also asample of AfterShave, a new lotion 
—refreshing, delightful...the perfect shave finale. 


limp and lifeless .. . se 
down at the base... 
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For subjects that are 
| hard to get—always s: 
| take along a Graflex 


Camera! 


Graflex pictures live! And 


the unique construction of 


the camera itself makes 
the most difficult subjects 
surer...simpler... for ama- 
teur and professional alike. 


RICHARD K. Wood 


Wei peers 


lind ‘breadth of the continent 
armed with & Graflen, his fa: 


fweltered in Florida palmetto 
les while waiting’ for race 


herons. 


In Physical Culture M 
Mr. Wood tells how 

lex *made a new 
Kepe him out of doors and 
transformed hin from an ail 
ing, weak youth into a hardy 
tnd healthy man of the opes. 
He has nt needed the sor. 
ices of a physician for the past 
ten years: Graflex has brought 
him # remunerative hobby— 
and it has brought bien health. 


The CAMERA For More Interesting Pictures 


FOLMER GRAFLEX CORP.| 


FOLMER GRAFLEX CORPORATION, Dept. 1 


+ ROCHESTER, N.Y. 


{OCHESTER, N.Y. 


T want to see the booklet that tells how more interesting pictures are being made. 
Please send ‘“Why a Graflex?” to name and address written om margin of thus page. 
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| How to Make Cork 


Bodied Lures for 
| Bass and Trout 


| By ROBERT PAGE LINCOLN 


YORK bodied lures for use in fishing 
for trout and for small-mouthed bass 


and its more common co he large: 
mouthed variety—can be easily made by 
the sportsminded ‘home ‘workshop  en- 


thusiast. 

‘Ondinary bottle corks will not answer 
the purpose, but high-grade cork can be 
purchases! from any large sporting goods 
establishment or tackle maker, Fine 


1991 —— 


se 


‘ork body and 1 
re. Fig 2 


quality cork is not only very tough but 
its buoyancy is far greater than that of 
cheap cork. | 

Bass bugs can be made any size de- 
sired, ranging from a No. 6 to a No. 1-0 
hook. The so-called O'Shaughnessy hook, 
hand forged and filed, is probably the 
best suited for the work. Most fly makers 
in preparing the cork body of the bass 

i simply cut a slit lengthwise on the 
vlerside of it, press the shaft of the hook 
into it, and then wrap the entire body 
with silk thread. ‘This does not, how- 
ever, prevent the cork body from turning 
fon ihe stem of the hook. My own 
method, as shown in Fig. 1, suggests | 
soldering two pieces of wire at right angles 
to the stem of the hook. The size of these 
pieces is governed by the size of the body. 
of the fly; on a No. 1-0 hook they are 34 
in, long. 

In attaching the cork body to the hook 
stem, cut a slit along the underside of the 
body’ and press the hook stem up into it 
‘The points will drive into the cork and 
hold the body in place. 

The lure shown in Fig. 1 is 134 in. in 
length and 74 in. thick at the head. 
fly is painted over with regular artist's 
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There is a job for you in 
Aviation 


ingg course are en 
ipay in airplane 


A typical clase in one of the 


schools of this 


INFORMATION BLANK 


Ft tn and mad 


UNIVERSAL AVIATION SCHOOLS, 
1086-53 Bootmen's Bonk Bldg, St. Louis, Mo. 
Please advise me what troning I should toke. 
| prefer position os Pilot : 


Do you wont to become a pilot? A 
mechanic? A welder? 

to enter the busi 
tion? Then send in the coupon with 
the information which we ask ond 
let us odvise you how to realize your 
ambitions. 

How We Assist Ambitious Men 
When you return the coupon, we 
study your quolifications. If you 
need special training to reach your 
goal, we tell you just what kind you 
should have. We send you, with our 
odvice, an attractive book telling 
all about aviation and describin 
the kinds of training offered in this 
national system of government 
approved aviation schools. 


transportation systems, airplane 
turers. and aviation 

supply houses, knowing the 
tigh type of troining offered 
in Universal Aviation Schools, 


Let us help you find it 


turn to our employment department 
for men with aviation training. 


Why Universal Students 
Rank High 
Universal Aviation Schools ore 
comong the few that are government 
rated and opproved. This means that 
all equipment, in 7 
ods of ins 


‘men with satisfactory quoli 
ore accepted in Univer 


istration, 
study course in Aviation, 
How to Start in Aviation 


Mail the coupon giving full dete 
on all questions asked. We will tell 
vary what taining you need oad 


quolificat ed of students, 

cost of training ond all infor 
mation you should have. If 
you want a place in aviation, 
fill in the coupon and mail, 


Universal 
Aviation Schools 


A DIVISION OF AMERICAN AIRWAYS, INC. 
Operating Company of The Aviation Corporation 


A National System of U. S. Government Approved Schoois 
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‘The, FARRAND RAPID RULE 


The Original 
Rigid-Flexible-Concave 
Rule 


‘There is something new in 
craftsmen's fine tools. It is 
the FARRAND rule. More 
rigid than the wooden rule yet 
as flexible as a steel tape, this 
remarkable invention will 
measure all surfaces, whether 
straight or curved. 


‘The FARRAND rule, made of 
the finest steel in the world, is 
coiled in a small holder that 
fits the vest pocket. It is 
lighter than any other rule of 
its length now on the market. 
Model C, complete with six- 
foot rule, weighs 2!4 ounces. 
By slight pressure on brakes, 
the rule strip shoots out to 
any desired length. 


Your Dealer Will Demonstrate 
or write to factory for 6-inch 
sample of rule strip 


Manutactured by 


HIRAM A. FARRAND, Inc. 
Berlin, N. H. 


paint; and two hackle feathers 3 in. long 

are tied on so that they lie over the back 

of the fly. A wisp of white bucktail is 
‘on each side of the feathers 

Waxed thread should be used for all 

tying operations. 

"If desired, the fly body can be coated 
| with 2 high-grade waterproof varnish 
such as fly makers use, and the bod 
dusted with gold or silver crystals obtain- 
able at any large art store. ‘The varnish 
dries and holds the crystals, which pro- 

duce an attractive sheen. 

“The bass bug shown in Fig. 2 has a 
body 34 in. long and 34 in. in diameter. 
‘This fure, being small, can be used for 
trout. The top of the body is rounded, 


Fig. 4. A wet type baw fy. Fig. 5. \ squire 
hat ave. Fig. 6A imitation noth trot fy 


bbut the underside is made flat. ‘The body 

tached to the hook in the manner de- 
ibed above and is placed so that there 
is at least 14 in. between the end of the 
beady and the beginning ofthe bend ofthe 


half of it being th 
down under the body of the bug. A 
hackle feather with filaments 1 in. long | 
is caught in and wrapped around the tail 
eee Pabbaeé ae hoe, Mer he 
fropped on the water and moved the 
very slightest. bit, throws every filament 
of the hackle feather into action, giving 
it life that causes even the wisest bass to 
strike. 
"Only the fact that the body of the bug 
is Lin. long an ‘wide and that it has 
2 tail hair tied in such a manner that it 
stands up at an angle makes the lure 
shown in Fig. 3 different from that shown 
in Fig. 2. ‘The writer bas landed ten bass 
fone afternoon with this type of lure. 
Figure 4 is a bass fly of the “wet” 
type; that is, it is operated under the sur- 
face of the water. “A tuft of squirrel hair | 
is tied in as shown to represent the wings | 
‘of the bug. The thicker portion (or butt) | 
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. the end of 
that ugly hole!” 


hole. If you’ wa 
Lasting job, be sure « 
Rutland Pacching Plaster— 
made by the secret Rutland 
formula that insures abs 
whiteness 

At paint 

Chay Co., 


Tudland, Vermont, 


RUTLAND 
PATCHING 
PLASTER 


x01 


Lubricates 
Polishes 


Prevents rust 


sae 
mee. 


35¢ 


rr 
ha 


*; 


AH 


Hf 
i; 


i 
: 


: 
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—E——— 
of the nip of hair is allowed to stand down 
below the head. ‘Then, by wrapping the | 

thread backward and up, the tuft is 

tumed back. The value of this tuft of 
hair underneath is that it acts as & weed 
gua 


Amt it. tse: La fy is | 

jown in Fig. 5. Tt is made by tying 
in a tuft of squirrel ar (cut fll length 
from the tail of the animal) at the head or 
eye of the hook. Wrap a small amount of 
‘waxed thread around the hook before you 
tie the hair in place, so that the tuft will 
not turn; fasten the hair in place and then 
gather the hair in and tie it near the bend 
ff the hook as shown. Instead of out- 
standing wing feathers, use a nip or two 
‘of buck hair, turning’ the ends out on 
tither side, butt ends of the hair in. Now | 
tie these two tufts in place by crisscross- 
ing the thread back and forth. Finally, 
touch the head with fy-maker's waterproof 
varnish, 

‘This fly is cast like a dry fy and, if 

ble, to the exact spot where a fish 

Fas made a avid in the water, It settles 
‘the water and will float for a few mo- 
ments, ‘Then its picked up and dried by 
{alse casts in the air before being returned 
to the water elsewhere. 

Figure 6 shows what can be done with 
1 small cork body and a No, 8 hook in 
making a floating trout fly. Varnish the 
body of the fly with two or three coats of 
fly-maker's varnish. While the last coat 
is still tacky, the body is dusted over with 
silver or gold powder. ‘To give the fly the 
semblance of a moth (which this aims to 
imitate), cut rabbit fur almost dust fine 
‘and sprinkle this on the varnished body. 
When the varnish dries it will hold the 
fuze, and colored crystals in place. 

‘The body top should be sloped to hold 


roy le. 
of a feather 


trout. It is a big killer on sunfish, 
unequaled when fished where “croppies” 
are known to hide, 


AB of the various types of bass buss 
‘Are manipulated in the same man- | 
ner. They are cast out on the water and 
allowed to remain motionless for a few 
seconds; then they are moved forward a 
few inches and again allowed to remain 
motionless. ‘This is repeated three times. 
If no strike is felt, the rod is given a few 
twitches in order’ to set the hackle fila- 
ments in motion; and if still there is no | 
strike, the lure is picked up and cast else- 
where. With ite practice i sposfble 
to impart ifeike movements to this type 

‘To aid you in your fly tying, you will 
find a waichmaker’s vise very handy; in 
fact, almost. indispensable. You can 
‘obtain a simple little vise in a five and ten 
cent store that will likewise serve the pur- 


pose 

Ordinary high-grade silk thread coated 
with shoemaker’s wax will do for tying 
flies. 

In fing the hair, feathers, and 
hackles itis well to doll of the dyeing at 
one time and to have a suficient supply of 
everything on hand before the work is 
begun 


pe RNa 
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ILLIAMS 


ICE-O-MATIC 


brings you all 
these 15 modern advantages 


NEW 


CAPITOL 
MODEL 


NOW 708 a2 enjoy all the 13 modem 
advantages of electrical refrigeration at 
low cost. These mostimportant features have 
all been combined, for the first time, in this 
new low-priced Capitol model of Williams 
Ice-O-Matic. 
‘Williams—whose Oil-O-Matic burners are in far 
mote homes than any other make—invested 12, 
Yauts and a good sized fortane developing this 
Mvanced new foe O-Matic. Iee-O-Macic grestet 
‘capacity permis shorter operating periods 
sod reduces curren cost. 
‘Thousands of owners say Williams Tee-O-Matic 
Iiceally pays fo itselfby prcventing food spoilage 
Mail the coupon now for farther Intersting facts 
‘that will safeguard yoor family’s health and lighten 
housekeeping, expecully during this summer, 


ICE-O-MATIC CAPITOL FEATURES 


1 Pie 00 09 or inside eab- 
2 Hepmeticly sealed, acces 
3 Grenerrerigerntingcapaccy 
44 Forepdclraion of cook 
5 Moorioreea 


NEW 
CAPITOL MODEL 


$175 wanes 


the factory 


‘JcesMAIC 


REFRIGERATION’ 


6 Tempermure, control for 11 Constant. healthful low 


7 Ample ice cube capaciy 12 Plugs ovo Hight socker— 
8 Rosia ged cable 93 Chomiaa plated bank 
9 Thye.inch ineletion— 14 Bales operuion—no radio 
10 Roomy, convenient food 15 Built Wiliams way frlife: 
compariment tlie aervice 


ICE-O-MATIC DIVISION 
WILLIAMS OIL-O-MATIC HEATING CORPORATION 
Factory, Bloomington, Illinois Dealers Everywhere 

RADIO* 
Williams O1L0-Matics 

re re) NBC Coan Wie 
WE We. Whe Waa 
Rowend eo SYR WEEN: 


Send for Ice-O-Matic Recipe Book— It's Free | 
Williams 0-0 Matic Heating Corporation 
Bloomiagtoa,Hisois Pisss0 
Please sead me—withovt cost—your Williams Ice- 
Ornlaie recipe booklet 


sa 730 
Carl Te wON 
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Sample of 
The 
Strongest 
Adhesive 
Known 


In addition to unfaling and lating 
tudhesive qualities CASCO has many 
Advantages over ready mixed liquid 
flue or bulk. luc,” Tt" glues pene- 
fically everything, wood. to. wood, 
metal, gles, cardboard, Teather oF 
pmper—and glues it permanently. 
No waste. One pound of the dry 
Powder makes 1! quarts of liquid 
ive, And its all glue—high powered 
eide-spreading 


No heating. Mix it in cold water 
id use it cold 

The unpleasant, reek of 

sslue” ix gone when you 


Jean and convenient, 

to use, 

Strength. A Casco-glued joint is 
st than the wood iteell 


Waterproof. Caseo Glued means 

flued “permanently to withstand 

moisture or atmospheric changes. 
ling aeroplane and 


industries have for 


able to you in 19 or 1 Tb. packages. 
‘Try the 1c sample on your next 
aluing job 

‘You can glue it better with Casco. 
Fill out completely the coupon below— 
‘one lest will conrince you that Casco it 
the most practicnl, durable, con 
enient an 


inerpensive ghie you 


have ever used. 

‘THE CASEIN MANUFACTURING COMPANY 
oC Amerie, Ine. 

206 EAST d2ad STREET ew york 


SPECIAL INTRODUCTORY TRIAL OFFER 


‘TiaCasanMarutacoroa Gompry at Aner, re. 
ps rr rs a 


ig tft fea Yur al pace ot 
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Three-Sided Bird 


House Has Many 
New Features 


By GEORGE § 


EACTING to the breeze like a small 
weather vane, the bird house’ il- 
lustrated turns with the wind and keeps 
ite entrance always. on the lee side 
‘Though primarily’ intended as a wren 
houses a few alterations in the dimensions 
will make it adequate for binls of any size 
Unlike many ‘wren houses, it has an 
‘opening that i fully 
Tamge enough for the 
wrens themselves to 
caterand bring with 
them the material 
that they use to 
build their nest, but 
too small for’ any 
‘other bird. Just out- | 
Side" the door is a 
Porch of platform 
Since it is shielded 
with the tin sides G, 
swell protected 
from the wind. ‘The 
tin also serves as a 
vane to cause the | 
house to tum in the wind. 

"The sides of the triangular house are 
made from 3(-in. stock they are 8 i 
high and 694 in. wide. ‘The three pieces 
that form the root can be cut from the 
same stock tothe shape of isosceles 
triangles having bases of 11 in. and heights 


HARP 


house fs hung 
"basa chal 


he sides are mitered so that they fit 
together snugly, and reénforcing blocks & 
are placed in the corners. Roof supports 
A are placed in the middle of each side 
‘The roof pieces are held together with 
corner pieces C. 

win. space around the top and 
ym pieces form a drain for any rain 


Front and sectional side views of the house 
Note the construction of the entrance geile 
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Mande pl 


you're one of thowe fellows who ine that work= 
‘alge hangs can't be cleaned, 1 bet youre pever 
"Sos 


ime (or 6 forthe medium sine 
‘any dr or grocery store. Butt you 
Gy leat our expense, mail tis cou 


& Gamble, Dept. X-530 
Cineinnars, Oho 
‘want a free sample cake of 


ALL 


Niner Pla 


MOTOR 
BREN 


KINGSBURY TOYS 


‘eu 00, for 


‘SEMI-BUILT any type or size, assemblo 

‘yourself, save half. Stamps for estalog. 
‘TRUSCOTT BOAT CO. 

Dept. ‘Stadosaph, Michigan, 


‘Mav, 1930 


as a damper and 
is not screwed up flush with the bottoms 
of the sides (see drawing at bottom of 


page 120). 
‘The grille at the 74 in. by 3 in. opening 

is made of wire and is set in the porch | 

and the rectangular strip over the opening, 


Sectional top view showing the enastruction of 
the ool andl a perspective view ofthe oper P. 


(see the drawing at bottom of the page) 

‘An Sin, rod, threaded at one end to 
receive two dry cell nuts and riveted over 
iat the other, is passed through a hole in 
the top piece and through a 22-calil 
shell soldered to the tin apex at the top of 
the roof as shown in the lower drawing on 
page 120, | 

Tf intended for blucbirds, the house | 
should be made 10 in, high and the oper 
ing should be 114 in. wide instead of 7 in 

‘in hanging the house, the bottom | 
should be at least 6 ft. from the ground; 
and if children are frequent visitors, at 
Teast 8 ft. should be allowed, 


Nox Avo 
IC mex, a 
tors 
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“"READ-RITE 


No. 156 
-- a new Stanley Rule 


READ-RITE” expresses exactly the advan- 
tages of this new Stanley Rule. The 

read from right to left on the inside of the 
tule, When the rule is held in the left 
hand and opened either partly or to its 
full length, the figures and graduations 
lie flat to the work and are right side up. 


This new handy marking will be appreci- 
ated by: Architects, Contractors and 
Carpenters for checking and measuring; 
Plumbers, Steamfitters and Electricians for 
measuring in close quarters where the rule 
cannot be opened to its full length; Masons, 
Stoneworkers, Steelworkers—every crafts- 
man connected with the building industry. 


Durable white enamel finish with 

Red elongated diamonds on first and 

last stick. Concealed joints. ‘Strike 

i> Plates. Six inch folds. Joints, Tips 
(S25) and Strike Plates are brass plated. 


Made in three sizes—4, 5 and 6 feet. 
e ‘Ask your hardware dealer to 
show them to you. 
Look for the rule with the Red Diamonds 
THE STANLEY RULE & LEVEL PLANT 
‘New Brieain, Conn. 


STANLEY TOOLS 


The Choice of the Trades 


iat 


IR WALTER RALEIGH had a hunch 
that pipe-Jovers would welcome some 
practical hints on how to take care of a 
pipe. It was a good hunch. Thousands of 
pipe smokers have sent for this free booklet. 
Tt tells you how to break in a new pipe 
—how to miks a good pipe smoke mnooth- 
e¢ and eweeter—the proper way to lena 
8 pipp—and many worthwhile hiets oo 
pipe hygiene. 

Af you haven't sent for this booklet, write 
for a copy today and find out what pipe 
makers and pipe-loverssuggestdoingtokeep 
your pipe sweet and mellow, Just write to 
the Brown & Williamson Tobacco Corpo | 
tation, Louisville, Kentucky, Dept. 87 


Sir WALTER 


RALEIGH 
Smoking Tobacco 


It’s 156 and I's milder 
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| E SHIPSHAPE | 
HOME 


Electrical Helps 
for Handy Men 


Araspy, grating noise is caused by pull- 
ling the chain to light one of those white | 
Kitchen units placed neor the ceiling. 


How can it be avoided? 
[SSTALL 2 switch of the type shown 
‘The noise is caused by the use of a 
pull-chain receptacle within the fixture, 
and its chain comes out of a hole whi 
is not smoothly bushed. To install 
new switch, pull the old chain to the 


Switch £ can he used in outlet bores 4, canopies 
2B. celing pans C. a oie and store wits D. 
Another tope Pie fr se on chain fixture 


position and cut it off close to the fixture. 
Loosen the fixture from the ceiling, 


4 point in the side of the fixture near the 
top you will find a “knockout,” 
may be pushed in with a screw di 
This leaves a 
which is connected 
cutting the black wire, if the wires have 
colored coverings. The switch cover is 
then replaced, the knurled ring un 
the end pushed through the 
the ring screwed on, clamping 
th in place. Refasten the fixture 
i. Other uses for the switch 
are suggested in the drawings above. 
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1 you want to add from $10 to $35 3 


9 fone Shon lean is of men are 
ney filing sus on the 
‘AiiSonatic Se Per 


The Foley Model F-5 
6 ‘3+ -Way" ok Saw Filer 


Is it possible t0 obtain 
‘a surface-tyoe toggle or 
tumbler switch? 


MicKEL OR 
JeAKeuTe Cap, 


& 


A new type of 
urlace itch, 


Yes. When itis neces- 
sary to use a surface 
switch in a new installa- 
tion or when an old 
surface snap switch has 
to be replaced, it is well 


| to use one of the new 


surface-type toggle switches illustrated. 
What are the advantages of the new 
screw-base two-way sockets with a pull 
chain? 


It is especially useful where a key socket 


is at present used on a fixture and an 


ry C. Sehiarcke, 034-Tind St, Browklym, N- Y= 
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fron or other appliance is connected in 
addition to the light. The pull chain 
makes the operation of the light much 
more convenient, since it is independent 
of the tap on the side for the appliance 
(cee illustration below). ‘The tap is al- 
ways “on.” A standard shade holder 
may be screwed on the bottom of the 
Socket, making it possible to use the old 


NEW PULL-CHAIN 
‘TWO-WAY SOCKET 


CHAIN. conrRoLs) 

BULB ONLY SHADE 
A twovway pullchain screw socket supplies a 
socket for a bulb and one for an applisnce 


How can the fraying of a used appliance 
cord be prevented at the point where it 
| ie grasped just outside the plug capt 


By using the newer handle type of at- 
tachment plug cap shown below. When 
1 wall receptacle Is new, itis often hard 
| to remove the 
cond because of 
the tight spring 
contacts, Re 
peated pulling on 
the cord often re 

ts incrossed 
wires in the cap 
contacts. It 
easy, however, 
changetothe new 
handle type plug 
by loosening the 
screws in the old 
cap, untying the knot (If one exists), and 
removing the cap. Slip the new one over 
the cord, tie an Underwriter’s knot, and 
make the bared ends of the wires fast 
tunder the screws 


andl peti 
Kisiec athe 


What is the simplest way fo make an 
extension from a base or wall receptacle 
to another outlet or light in a new 
location? 


‘The usual way is to carry the BX cable 
from the new outlet to the box housing 
the old receptacle, and to splice, solder, 
and tape the joints. By means of the new 
receptacle ahown at the bottom of the 
page this work is saved. ‘The receptacle 
provides a regular terminal block, and it 
is necessary only to connect the wires of 
the same polarity (say black wires) under | 


the screws on one 
sof 


side of the plug. 
‘The white wires 

“The new beach block 
pg "wall receptacle 


then are connected. 
similarly on | the 
other side. This 
type of wall re- 
ceptacleisvaluable E 
to the home worker who is without 
soldering outfit —Hakoup P. STRAND. 
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The Man You'd Like to Know 


Healthy looking —well groomed, of the out-of-doors per- 
haps. This man has learned that Williams Shaving Cream 
can help—mightily—in keeping his Face Fie! 


‘The Williams lather, Standard for 90 years, for the clean 
shave, the quick shave! Cool as morning. So mild that fam- 
ous hospitals use it to wash the skins of new born babies. 


The Williams lather is known for its extra moisture. Satu- 
rated with 10% moremoisture than any other that we know of. 


No atom of doubtful dye in 
Williams. Uncolored. Altogether 
pure. 


Small wonder then, the drug 

clerk will tell you, "Ob, yes, 

sometimes they changes ...ius 
buc they all come back to 
Williams.” 


7 Then a dash of Aqua Velva. Scien- 
tifically blended to give proper care 
to the newly shaven skin. Gives a 
happy ending to the shave. That's 
where shaving happiness belongs. And 
its fine effects last all day. 


Have you tried Williams Shaving Liquid? 
Very new! Ask your dealer, 


Just notice the fine skins of men who use 


Williams 


SHAVING CREAM 


at 


Circular Saws 


for home work- 
shop rigs 


- | 
Ne sn tea | 
aifeyouvseinyourwork: | 
shape monty Cla S| 
‘and Tow of grocling se 
id give you results that 
Taceed your expect 


Simonds Saws are made from 
th i 
he 


i ang edges 
say sharp; they are fase 
Ind accurate. Every 
Sinead Saw 


it all types . 
of portable — 
‘rigs 4 
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New Toy Model of 


Racing Seaplane 


‘OY model airplanes, copies of real 

ships of the air, can be made from 
scraps of st wood, ew lellypp sticks, 
and some thin sheet metal. The plane 
iifustrated is one of the most modem of 
slrerat—the high-speed seaplane 

White pine is probably the best wood 
for the construction of the fuselage, 


Bontoons, wings, and exhaust pipe, but 
Any soft, straight-grained wood will serve. 
‘The struts and wing plugs are made from 
Jollypop sticks, and the propeller and tal 


Assemhl 
rope ant ta 


ofthe ty racing sea 
its are made of 


unit are cut from thin aluminum or other 


blank and cut the piece 
‘brought to shape. 
e. and. pontoons can ‘be 


palnted 8 Hight blas, dhe wings and tll 
cream, and 


black.—De 


Hints on Applying Paint 
on Metal Surfaces 


| GUTTERS, dow downspouts, and the like 
be painted until particu- 
la care hasbeen taken to remove ll rst, 
and dirt wth a wire brush, putty 
ine ‘and sandpaper, and by scrubbing 
ierosene, Ht necessary. It is Impor- 
nt to ort rust, for rust will eat its 
way through the paint. 

‘New galvanized iron and tin is always 
covered with a greasy fm, o,which pant 
will not adhere properly. The surface 
should be washed thoroughly with vine- 
‘gar, which will remove this oly aubetunce, 
For the first coat, red lead or some other 
metal protective paint, or a specially pre- 
pared galvanized iron’ primer, should be 
used. The following coats may be of any 
food outside house paint of the desired 


‘May, 1930 


TTT Titty) 
WHieaiiind 
All 


PRODUCTION CONTROL 
FROM YOUR OFFICE 


Bring machines—in effect—right 
into your office to tell you what they've 
PRODUCED. Watch their 


Sa 
su yee 


us Sears 
Tonto 
ar, coat 


ie plier ani esiatt pie | ae boom 
Coats. 


ae Ei one 
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Builds Modernistic | 
Worktable 


« Jordanoff ~ 


USES 
Carborundum 


BRAND 
Sharpening Stones 


He Says: 


“1 have used Car= 
borundum Brand 
Sharpening Stones for 
many yeara to sharpen 


‘The top raised to show the remarkable inl 


design "masle from fourteen California woos mydeco 
HIS beautifully inlaid modernistic An Aviator-Mechanic 
worktable was built by A. L. Brown, must do accurate pre- 
‘of Paso Robles, Calif, from plans given in Gtiion works aad Bile f008 


an article Sewing’ Table in Modern 
Style,” by H. J. Roskyl (P.S.M., Apr. 
20, p. 78). ‘The cabinetwork and the in- 
laying were done entirely by hand from 
trees and shrubs grown in the vicinity of 
Paso Robles, the wood being cut green 
and sawed from the rough, 

‘The top, pedestal, and base are made 
from two contrasting woods—manza 
and what is commonly known as C: 


must be kept in the best con- 
dition possible— 


My tool kit has always included 


| 
ASSEN JORDANOFF 


—o 


\HUS, a famous aviator, pilot, de- 

signer, craftsman, joins the army 
of craftsmen now depending upon 
Carborundum Brand Sharpening 
Stones to keep edge tools keen and 
clean-cutting. 


‘These stones are made of genuine 
Carborundum Brand Silicon Carbide, 
a manufactured abrasive—hardest, 
sharpest, quickest-cutting material 
known. 


fornia holly. The inlay consists of four- 
teen varieties of wood. 

ish is clear’ brushing lacquer, 
which brings out the natural beauty and 
figure of the grain of the different woods. 
So clear and smooth is the finish that it 
seems to have an odd attraction for all 
those who see the piece for the first time 


["Secten remot] 


The CARBORUNDUM Company 


Niacana Fats, N.Y. 


Canadian CARBORUNDUM CO., Ltd. 
‘Niagara Falls, Oot, 


Water assembling machinery or ap- 
paratus which has the head of a bolt 
ormachine crew on theoutsideand thenut 
fn an awkward position on the inside, the 
nut can be started without much trouble 
provided you can reach the place with a 
finger. Wet the finger tip with shellac 
let it become tacky, and stick the nut on 
the shellac. It is then possible to reach 
in and hold the nut until the screw has 
‘been started —Anwoun W. Rerrze. 


22-page Booklet,“ HOW TO SHARPEN 
WOODWORKING TOOLS—PI"isyours 
reeball ths fequest 


a 
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Wer CELLARS MADE Dry 
from the Inside! 


AMP musty cellars are unsanitary, 
danger to health and poor place’ to 
tore valuable material. 

‘Where water or rntre sep in throng 
cracks or porous spots in the doors or walls, 
Sou ean race and keep your cellar dry and 
Irest=—a Bt place to work, free from odor, 
told and rast™by" filing’ the cracks nd 
coating the 
tnoist niclace 
wrth, Smooth 
Ono. 7. 

"hit the 
one practical 
waterproot- 
ing that you 
can apply 
Yourselt, 
asi | from 
the Inside, to 
wer or dry 

face and 
‘with every assurance of thorough water- 
Tighineas, even in the wettest seasons 

Eredllent also _for patching concrete 
floor, waterpronfing. xhrare, stable. and 
‘wnshtoom floor, brick walls; cisterns, septic 
{inks water trughs, fountaina, fs ponds, 
Swlunning pool, manure pits, ee 

‘Abort 35. pounds of 
Smooth-On No.7 are 
required. for ic 100 
unre. feet. of surface 


by eat 


Bolter 
Brent with Smmooth-On Noes 


fon the packake. 


Get Smooth-On No. in 


Write for. 
FREE BOOK 


il phow you 
Renae Sn 


nee, 


OB cop. 


SMOOTH-ON MFG. CO., Dept. 58. 
‘574 Communipaw Ave, Jersey City, 


Please send the free Smooth-On Repair Book 
eete prin om, tbe of Stootheon Na 


Return this coupon for 
FREE copy of Booklet 
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Perforated Metal Sheets 
Useful in Craft Work 


ERFORATED metal is a material 

which can be used in many ways by 
home workers. It may be bought. in 
sheets of steel, brass, copper, bronze, zinc, 
lead, tin, and aluminum and in almost 
any size and in any thickness from 03 to 

75 in., although, of course, only the 


lighter weighs are Trey fee amateur WHEN THIS BOAT COMES 
0 1¢ perforations are of many PUT-PUT PUTTING 
HOME... 


‘Twa be a warm eying pan ready, For its 

a se bet there be ah to fy when You 8D 
SS motor-drteen "Oi Town! You tor fn a 

“Olt "Tows' to. your favanie pot. ss youre 

‘here InTime or the ces brat. 

they're ack tn time for ars! 

‘Ohl Towns" are wonderfully fet 
‘gaft. Durable—tut fr heavy loa 
Kandie. With sponsons Ifyou lke 
shows and. prices many muses — rowboat dine 
‘hie, all canoe types: big, fat, seaworthy alle 
‘ron, outtamrd bast for fal use, and speedy 

janes. Write talay. Ol Town Canoe Coy 
1185 Main Se, OMI Towa, Saloe 


“Old Town Boats” 
| 25 POWER $1 


GERMAN POCKET MICROSCOPE 


‘panels, and three pafterns of perforated metal 


shapes, of which three common varieties 
are illustrated. 

The lighter m 
used as panels f 
for radiator cabinets or shields, and for 
plant boxes, waste baskets, chests, and 
wood boxes. 

‘As a panel for the chest illustrated, for 
example, aluminum, ‘with its silvery "3 
texture, if backed with well-chosen sik 0 | —$<$<=<=$=—$——— as 
other material, would make a light and | The Woodworking Equipment You Need 


dlatactve looting storage place fer en 
fhinenes ta ‘aye 
Repairing a Water Tank = 


MALL leaks in hot water storage tanks 
‘Scan be quickly repaired in the manner 
| itlustrated. “Measure the distance around 
the tank, add 134 in. to this, and then cut | 


to that length. | BODE Fess Tal 


(78.4" PATCH OF RUBBER PACKING cea g RN MEAD Btarohon’ 


50. 20 eabloe and 20a 
Sige eae pe fh 


A narrow galvanized ion strap holds small 
patch of thin rubber over the fea in the tank. 


Drill a 34-in. hole 34 in. in from each end 
of the strip, bend the ends up so as to 
form 1-in. ears, and bolt it around the hot 
water tank after covering the leak with a 1- 
by-tin. piece of rubber cut from an 

| old inner tube. Draw the bolt up very 
tight —Wataw A. Cexow. 
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Neat Smoker’s Rack | 
for Holding Pipes 


GMOKERS who, priae their pipes can 
$9 display as many as seven of them in 
the compact and ornamental rack shown 
below, It can be constructed with few 
tools and from any odds and ends of wood. 

The plywood back A measures %% by 
734 by 14 in, and is braced with two 4 by 


“The rack can be made fom scrap pieces of wood 
find Tacquerell to aut the individual taste 


4 by 7 in, hardwood cleats, which are 
fastened with flat-headed screw: 

Draw centerlineson the top and bottom 
surfaces of a 144 by 2 by 13 in. piece of 
stock for the roof B. Beginning in the 


mid working out to both y 
out t for the 1 in. diameter holes 
‘is indicated in the drawing at the bottom 
of th 

Th which is 4¢ by 284 by 13 in, 
should have seven recesses cut to a depth 


‘of 34 in. in its upper surface. These ean 


y with @ pocket 
M4 in, long and 35 


p, bottom, and two | 
fen the columns. by 
‘wooden wedges into saw cuts in 
the tops and bottoms of the pins. Attach 
the back with brads and glue. 

In finishing, the writer used red lacquer 
for the inside of the holes and the recesses 
in the base; dark blue for the top and | 
bottom; black for the columns; and dark 
brown for the back. In the ¢ 
exposed back a decalcomania 
placed, Small ha ted 

ed on t faces of the two 

Wattiant C. CLARK, 


columns. 


pir, 


Aa) Caco 


Dimensions of 
coleman 
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RIBBED BLADE 
Prevents Slipping 


|" 


) 


17 


y 
The New 


NON-SKID 


Screw Driver 
DRIVES 
SCREWS 
EASIER 


FOU know what a job it is to 
drive a screw into hardwood. 
And to draw a rusty or bat- 


tered screw from any kind of wood! 
‘That's why tool users are demand 
ing the new Bridgeport Non-Shid 
Screw Driver! You don’t have to 
be a Samson to drive screws with 
the Non-Skid! No pushing, no 
ing—you just turn the Non 
The ribbed Wade grips the 
screw like a gear in mesh. Turns 
and rusted screws like they 
‘were new, Turns greasy screws that 
sive smooth-blades a “sleigh ride. 
Drives serews easier, quicker, safer. 
Al lasts longer because it won't slip! 


atte 


runs clear through 
handle—s", soc; 6”, 60¢. No. 

Blade, handle and ferrule riveted 
securely together—4", 3503 6", 45 
No. 3—Shockproof up to 18,000 
volts 45€:686", ssc. If your 


ot yet. supplied, order 


direct. Just use the coupon ‘below. 


Bridgeport 


THE CHO! 


of MEN WHO KNOW TOOL 


BRIDGEPORT HOWE. MPG. CORP. 


BRIDGEPORT. CONN. 


check) for which send me pontpaid the fllowing 


nd waa 


STREET ADDRESS, 
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MEN WHO KNOW STEEL PREFER THE VALET 
=MEN WHO KNOW FACES PRESCKIBE 17 


YSUCLANS 
tn the worlds largest 
hospital agree the new 


VALET BLADE 


és easter on the face 


retection ata 
(ly —amoothty 
‘without irritating the akin. 

“Will it prevent skin troubles 
caused by improper shaving?” Nine out of 
TO answered, “Yen” Dermatologiats ever 

new Valet foe the eor- 
ions! 

Tilt by advanced 
om methods for "wen the” Valet 
trop Hazoe—the only razor that 

ht require removal of the blade hefore or 
iter steoppi 


t Ave., New York 


‘Also Toronto, London, Paris Milan, Rw de Jane 


The New VALET 
AutoStrop BLADE 
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Painting Simplified | 
by Correct Use 
of Solvents 


By BRUCE BRIGHTON = 
ROBABLY no one thing is of greater, _ NEWER MIND! 


is sate peicing, ie bey aot | STONE em Conek Filler 
Profitable occupation than to realize will Six it! 

that the various paint, varnish, and lac- | Hours in plaster, cracks in wood, broken far 
quer aterals ave’ certain’ solvents, | tre, Inne cary—fy thm Quy with 
Ghrough the proper use of which paint | Savogran Crack Filer, After painting oF ati 
may be removed from any" surface or 6, thedamage disappears for good 

may be thinned to a more satisfactory | Houscholder, painters, 
‘working condition for application. Fol- | users are turning to Sa 
lowing is a ref description of these | <tuse wow shrink, e 
solvents, which may be readily obtained | Tanent, and inexpenniy 
in every locality, together with a sum- | 

mary of their uses and advantages for 
different purposes. 

‘One of the most extensively used pain 
solvents is turpentine. This is obtained 
from pine and other cone-bearing trees, 
the greater part of the work's supaly 
‘coming from the pine forests of the Sout 
Adlantic states. A fhud extracted from 


induserial 


‘easy tO. Use, per- 


Big One-Pound Can 30¢ 


Saveqran Cra Filer 5h lb 
BN ean 1.28 


ia Wharf, Boston, Mass. 


“SAVOGRAN 
CRACK FILLER 


MODEL SHIPS 


‘An, understanding of solvents 
‘makespainting aneaer problem, 


and sap wood is distilled to produce the 

‘commercial spirits of turpentine. 
Turpentine may be used for reducing 
int, varnish, or enamel of the 


Nredat Ship Sapply Cou, Dest. N, Mineala.N.Y 


Tool Chests 


drying materials 
slows up the drying. 

Turpentine may also be used for 
general clean-up work of all kinds. It is | 

powerful enough solvent 

to remove paint that has become thor- 
oughly dry and hardened. It is used 
extensively for cleaning grease and oil 
furniture polish preparations from sur- 
faces to be refinished; also for removing 
wax from floors, woodwork, and furniture 


GERSTNER & SONS 
7 Golo 
‘Bayram Ono 


| CRESCENT TOOL COMPANY, Dei Gaia 0. 


| the 
oregoing purposes, however, alcohol will 
be found more satisfactory, as it cuts 
grease and wax more effectively, and | 
leaves the surface in better condition for 
refinishing.) Turpentine may also be | 
used for cleaning spattered or daubed 
woodwork, wiping off spoiled or faulty 
work, removing paint from clothing, 
rugs, and for cleaning the hans. In 


A definite program for getting ahead 
financially will be found on 
age four of th’s issue. 
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cleaning brushes, however, it should be 
remembered that shellac brushes should 
be cleaned. with alcohol, and lacquer 
brushes with lacquer thinner, as turpen- 
tine is not a good solvent of shellac or 
lacquer. 


BENZNE, naphtha, and gasoline are 
all in the mineral spirit group, or 
what are generally known as petroleum 
distillates, ‘They are derived by the dis- 
tillation and further processing of the 
‘crude oil as it comes from the well. Ben- 
sine is drawn off first, being produced at 
the lowest degree of heat or boiling point. 
A certain amount of the distillate is 
drawn off and then at a further degree of 
heat naphtha is drawn off; and so on. (It 
may be of interest to know that kerosene, 
paraffin oil, and lubricating oils are also 
‘of the same group, being drawn off at 
varying degrees of heat, as is also petro- 
eum jelly, commonly called “‘vaseline.”) 
Solvents of this group are more highly 
volatile, or, in other words, evaporate 
more quickly than turpentine, 

All more or less alike in their general 
characteristics, benzine, naphtha, and 
gasoline, insofar as the use of the 
average home painter is concerned, are 
more of less interchangeable. They may 
be used for reducing certain pai 
nish, enamel, and stain materi 
satisfaction; turpentine, however, is more 
nearly foolproof and a’ better ali-around 
thinner, and is therefore recommended 
for general purpose home requirements. 

Benzine, naphtha, and gasoline are 
ally adapted for clean-up purposes 
ey are unexcelled for cleaning off wood- 
work, removing wet paint from clothing 
and rugs, cleaning the hands, and similar 
purposes, and may be used’ with entire 
‘satisfaction for cleaning brushes, with the | 
exception of those used for shellac or 
lacquer. Gasoline, being cheaper and 
more readily available than benzine or 
naphtha, is the ideal material for the | 
amateur painter to use. High-test gaso- | 
line, which is distilled at a higher boiling | 
point than the “regular” gasoline, is, of 
course, a more powerful solvent, and 
to be preferre! even at its slight a 


tional cost | 
ALCOHOL is an entirely diferent type 
of solvent than either of the above 
groups. ‘The kind used for painting pur- 
poses is produced from grain by a distilla~ 
tion process, which changes the starch 
and sugar content of the grain to alcohol. 
Ordinarily alcohol is used for reducing 
shellac. It is especially adapted to this 
purpose, as shellac is nothing more oF less 
than shellac gum dissolved or cut. with 
alcohol. Alcobol is also generally used for 
leaning brushes that have been used in 
shellac. (Turpentine and gasoline as 
previously stated, cannot be used for this 
purpose, as they’ merely shrivel up and 
harden the brush.) Alcohol is one of the 
most satisfactory solvents that can be 
used for removing wax from surfaces to be 
refinished, cleaning off greasy deposits 
before refinishing, washing off the surface 
after using paint, and varnish remover 
and the like. It is desirable that alcohoi 
be used for these purposes. when lacquer 
to be used for refinishing. In using 
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SILVER-STEEL 


| SAWS 


ATKINS 


Cutting is FUN 
with These Saws 


‘OU'LL have more FUN and leas work, in 
cutting wood or 


tal, if you use A’ 
ou time, energy and 


‘They take a keener edge, cut faster, run 
easier, stay sharp longer, need lea fling, and 
outlast ordinary saws. That's why ATKINS 
fare the favorite saws with home-craftamen, 
just as they are with finest mechanies, and in 
freat factories and mills the world over, 


For cutting any metal, the quick, easy wa 
with the new ATKINS Silver Steel Blue-End 

8 ‘They cut TWICE as fast 
les and last SIX times as 
t metal-cutting job 


For fine wood-working, there are ATKINS 
hand saws and small saws to help you do 
faster, better cutting. Our No. 2 Back Saw, 
for example! Ideal for cutting miters, grooves, 
and doing fine eabinet work, Also, compass 
saws, coping saws, kevhole saws, files and 
aw sets, Scraper biades, ete 


BAND. SAWS 


2 And for power sawing, ATKINS makes cite 
r cular rip, cross-cut and miter saws to fit all 
outfita. ‘Also, Dado Heads, narro 
‘saws, grinding wheels, and machin 


ATKINS 
GROOVER OF 
DADO: HEADS 


Ask your Hardware Dealer for the ATKINS 
Saws you need. If he cannot supply you, 
write us. Send coupon for the four helpful 
booklets shown below. They're FREE. 


F.C. ATKINS & CO. | 
iS es ings | 
TeoltGarbtin, "IB: 


ade of ver Seal for wage or small worksher 


Booklets on 
Saws Sent 


You FREE 
Mail Coupon 


4 


ann 
i 

1 

1 

1 

1 

at 
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To speed up 


your game 


Stealing second in to field 
4 ratte mite iter a ate it 
je-nahing wile yoy 
ite fina ped ik 
eosectenenes 

‘iependabte ath , 
‘A fame of science and skill, baxe- 
tall also a yame of sudden risks 
fad chances. Siding, Leaping or 
diving, you ike oF Pal 
tour 

‘accidents 
Dike the 
school av 


Fatpioimptooat been 
Soi ney heer 
wie rel lara 
Seneererwhr 


BIKE 


and Pal 


DIVISION OF THE KENDALL COMPANY 
Chicago - » New York » » Toronto 
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any of the new quick-drying lacquers, 


the use of lacquer thinner is an absolute 
necessity. This is essentially a product of 
the alcohol group, being, in brief, alcohol 
treated with acetic acid to produce a 
water-white liquid having a bananalike 


odor. 
JACQUER, thinner is a. very high 
‘powered solvent, and, asit will quickly 

cut into previously applied finishes that 
have become thoroughly dry and hard, 
much care should be taken in its use for 
general clean-up work. Itis, however, the 
ideal material for cleaning lacquer brushes 

a well as for cleaning the hands after the 

use of lacquer or for cleaning spilled or 

spattered lacquer from clothing and 
| rugs. It may be used with thorough satis- 
faction for removing an old lacquer finish 
from any surface where so desired for 
refinishing. Being also a powerful solvent 
| of the oil type paints, varnishes, enamels, 
1es used for remov- 
ing painting material of various kinds that 
have become hart, as well as for cleaning 
| pai ish brushes. Naturally, 
lacquer thinner is designed primarily for 
reducing lacquer, and should be used for 
this purpose wherever thinning is found 
to be necessary. 

None of the foregoing solvents are 
sufficiently powerful for the complete and 
clean removal of old paint or varnish 
finishes so that the surface may be 
properly refinished. For such req 


ments, an extremely high-powered, slow- 


this purpose, some of them will burn or 
otherwise injure the surface for n 

ng; others are 90 high-priced as to be 
impracticable. 

"Phe removersin most general use at the 
present time are of the benaol type made 
chiefly from benzol, which is a coal tar 
product with certain other materials 
Sided and so treated as to prevent rapid 
Cvaporation., Moet uf the products sp- 
plied. by paint stores under the name 
paint aod varnish remover” are of this 
type 

These paint and varnish removers are 
ondinariy” applied to the surface. and 
Allowed to stand for a few moments to 
‘soften the old finish, after which the old 
coatings are scraped off with a putty 
knife. As previously explained, it is all- 

portant that the use of paint and vat- 
th removers be followed by a thorough 
wash-up with turpentine, gasoline, ben- 
Zine, of alcohol (preferably aloohol), and 
1 thorough exndpapering to clean off all 
Temaining depostts of the paint remove, 
ich weeld ctherntas prevent the deying 
Of folowing Gnishing coats. Paint ant 
varnish removers may also be used for 
Teanlng brushes that have become hard- 
fned, as well as for softening and remov- 
ing dry, hard paint from clothing. rugs, 
ane oiber material, 


WORD or two more about the use 
‘of solvents for thinning purposes, 
as there are a few general principles 
which, if observed, will enable the home 
painter and decorator to use them cor- 
rectly and with the assurance of the best 
possible results— 
In the first place, it should be fixed in | 
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sles srnng and durable: Choir of many 
‘obs combiaations 
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mind that where one thing is gained, 
something else is sacrificed in some 
measure. ‘Therefore care should be taken 
to keep a balanced material. Remember 
that while enough is good, too much may 
be detrimental. 


T us take, for instance, the thinning 
of a flat wall paint with turpentine. 
Suppose the material is too heavy for easy 
brushing and shows brush marks. Some 
turpentine should be added, which will 
bring about easier brushing with freedom 
from brush marks. However, the tur- 
pentine will reduce the hiding power of 
the paint, Judgment should, therefore, 
be used in the thinning of paints so as 

fing power to too 


great an extent. 

‘Turpentine tends to flat the finish, or 
in other words to reduce the gloss, and 
therefore only a small amount should be 
added to enamel, varnish, or other mate- 
rials where a gloss finish fs desirable. As 
a rule, thinning of these materials is 
seldom necessary, unless they have be- 
come thickened from standing. In the 
‘use of varnish, however, there is one 
exception to this general Tule—first-coat 
work on new wood, Here ten to fifteen 
percent of turpentine should be added 
to help penetration into the new wood, 
On the other hand, the flatting nature of 
turpentine may be just what is wanted at 
times, and the addition of a small amount 
may be desirable to reduce the gloss of 
some over-glossy material, 

In outside house painting, a slightly 
different set of principles is involved, on 
account of exposure to the weather. Here 
one of the main functions of a solvent 
thinner, like turpentine, is to help penetra. 
tion of the paint material into the sur- 
face, An ample amount of turpentine 
always should be used in the first or prim: 
ing coat on new wood, especially oily 
hard or sappy woods; also in the first 
refinishing coat on two-coat repaint jobs. 
ome turpentine should also be used in 
the second coat of three-coat new jobs, to 
make this coat an extremely hard one, It 
should be remembered, however, that an 
excess of turpentine will cut down the 
body of the paint too much, and impair 
durability. For the last or finishing coat, 
very little, if any, turpentine should be 
used, as it will impair both the durability 
and appearance of the finish. Where the 
material is too heavy in. consistency 
permit satisfactory brushing, raw linseed 
Oil should be used for thinning this coat. 


Using a Paddle to Mix 
Paint Thoroughly 


10 OBTAIN good results from any 
paint, it must be thoroughly mixed 
Otherwise, the heavy pigment will go to 
the bottom and the top part of the paint 
will be too thin to give good results. A 
container of paint should be stirred to a 
uniform consistency immediately before 
and at intervals during application 
Stirring round and round does little 
good, A flat paddle should be used, 
starting with the end of the paddle at the 
very bottom and bringing it up through 
the paint with a turning, twisting motion. 
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ont blame 
the Floor 

for your 
~ neglect / 


O course a floor like every other 
surface subject to wear must have 
care. 

Sometimes this is neglected and 
the floor together with your repu- 
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tation suffers. 
hat’s the reason you should 
finish and preserve floors with 


YANUuUZE 


FLOOR ENAMEL ___tmai 


‘The modern quick drying enamel finish 
for old Boocs, net floors, infuse loons, ont | LOOK argent 
door floors and woodwork, your sg, 
Brushes on like cream, flows to perfect | ~ yourguests do/ 
smoothness, dries hard in six hours, is |-Mimilee A’ icponcyen 
waterproof ‘and comes in twelve dashing 
colors. 
Decorate Floors in New Patterns: 
With the Kyanize Rouoaxr System and 
Floor Enamel you can easily express 
your own taste in handsome floor 
patterns. Ask your dealer today. 
WRITE FOR BOOKLET 
oor paint dealer 
of our newest 
 eotitied “Dream 
Write today 


BOSTON VARNISH 


COMPAD 


356 Everett Station, 
Boston, Mass. 
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‘Learn to Fly 
in a Glider” 


Says Frank Hawks 


Here is what Captain Frank Hawks 
‘says about gliding: “Firs, it teaches the 
basic principles of flight correctly. 
Secondly, it is safe, And thied, ie is a 
great sport.” 

‘Why not form aglider club so you and 
your friends an learn the fundamentals 
of flying? The Detroit Gull—buile by 
Gliders, Inc., pioneer manufacturers of 
motorless aircraft in the United States, 
offers a proved primary type ship, 
{ideally designed for seudents of gliding. 
Group ownership of a Detroit Gull is 
inexpensive—the initial cost is low and 
the upkeep practically nothing. 

‘We cordially invite you to write for 
glider club information and for our 
illustrated folder on the Detroit Gull. 


The 
DETROIT 
GULL 


5485 


with safety belt 


GLIDERS INC., Division of 


DETROIT 
AIRCRAFT 


UNION TRUST BUILDING, DETROIT 


CHANIN BLDG., NEW YORK 
ROOSEVELT BLDG. LOS ANGELES 


RYAN AIRCRAFT CORPOR 


EASTMAN AIECRAFT cOMPORATION 
‘AMCEAFT DEVELOPMENT CORPORATION 
BUACKBURN AIRCRAFT. CORPORATION 
MARINE. AIRCRAFT. CO! 

GROSSE ILE AIRPORT, INCOR? 
‘AIRCRAFT PARTS COMPANY. INCORPORATED 
‘ETROIT AIRCRAFT EXPORT CORPORATION 


Die Shapes Model | 


Tackle Blocks 


NIFORM tackle blocks made of 
for use on ship models can be quickly 
shaped with the steel die illustrated. 

The die is made from a 34 by 1 by 3 in, 
piece of tool steel. Cut the die holes to 
the size and shape of the blocks that are 
to be made. Drill two small holes at 
right angles to the die hole and slightly 

its center. These holes serve as a 
for the sheave holes. ‘Temper the 
working ends the dieandit is then ready 
for use 

While tackle blocks are generally made 
‘of wood, it was found that wood had a 


(e2e0'n9 matin 2103) 


tr as 


tendency to split when the sheave holes 
were drilled. ‘Fiber answers the purpose 
perfectly and can be purchased at any 
dealer in machine shop supplies. Cut the 
stock into rectangular rods 6 in. long and 
of a minimum cross section. Taper one 
end of the stock so that it will ft into the 
die hole, and drive it through with a 
hammer (see illustration). After shaping 
sufficient stock in this way, pass the fiber 
through the die again and cut off the 
blanks to the proper length with a fine 
toothed hack saw, 

Place the blocks back in the die and 
rill the sheave holes. The sheave grooves 
and grooves for the straps can be cut into 
the surface of the pulleys with a three- 
cornered file. 

‘The straps and hooks on the blocks are 
formed from Min. copper wire. Cut 
the wire to the proper length, fit it in the 
side grooves, and wrap it around the 
block in the manner shown. In making 
upper blocks that are to be fastened to 
the end of the rope or fall, it will be neces- 
sary to provide loops at both ends 

When the blocks are completed, re- 
move the sharp comers with sandpaper 
and dip the entire pulley in shellac or 
varnish —H. L. Warrier. 
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Wht tatel 

Woodworking Hints | 

of a Veteran 
Craftsman 


By HENRY GEORGE 


ANY operations in the amateur 
‘woodworking shop can be greatly 
simplified if the worker will apply 

a few of the short cuts and labor-saving 

methods used. by the professional car- 

penter and cabinetmaker during his day 
at the shop 

When driving nails or brads through 
one piece of lumber and into the edge of 
another, as when putting a box together, | 
start the brads so that they will enter the 

‘edgewise piece close to the inside edge 

| and on a slant that will keep them well 

within the thickness of the wood (see | 


Te. . nhoning 
Loe toa 


Fig. 3). This allows the full thickness of 
the wood in which to drive the 
tead of one half the thickness, 


ip Une tol fmly, with 
fy ae ilustrated above 


into the center. Another advantage of 
this method is that your nail or brad is 
not $0 likely to split the toppiece, being 
| started farther back from the edge 
In finishing work in which the joints 
between the various pieces show, work 
some glue into the cracks carefully with- 
| out getting more on the surface than is 
necessary; then, with fine sandpaper and 
| a block, sand over the eracks until the 
wood dust has completely filled them, 
| When the glue has hardened, clean the 
| work with fine sandpaper arouind a block. 
‘Tf your work becomes dented or marred, 
wet. the depression and keep it moist 
until it has swelled up flush with the 
original surface. If the surface is filled 
with oil or varnish, as would be the case 
in finished wood, scrape and sand it so 


rai 

When gluing up work on which it is 
impossible, because of the shape, to make 
a screw clamp hold, wrap the glued joint 


with heavy cord ad tie it tightly. Do 
not stint the wrapping because each 
‘overlay increases the pressure. | 
‘A slight film of oil on a cutting edge 
will easea tool through old dry wood with- 
Out chewing it and will alow you to con- 
trol the tool with greater accuracy. In 
driving screws into very hard wood, drop 
a little oil into the drill hole or draw the 
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Indian goes 
nautical, 
too! 
new Indian 
Bite Arrow Owt 
board is Class 
B motor embody. 


hhas acquired y 

building small power plants. 

Power, speed, st ‘all 

you look for in an outboard, 
lus an case of starting 
itherto unknown, 
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INDIAN TRAIL 
to Health and High 


Adventure + 7 7 7 


( NLY a sportsman appreciates a motor- 
cycle. No box of lass and wood for him 
he wants to feel the sun on his back, the 

we in his hair . . . to wateh the road slip 

beneath him, to see the blue sky above, Out 
the open, to see all around, to breathe pure 
air, Lo venture into places no motorist can go: 
that's sporting transportation, 

And it is no wonder an Indian is the out- 

door man’s choice—it snaps away like « ball 

off Babe Ruth's bat... it slips through 

ic like a clever quarter-back . . . it takes 
the steepest hills with the smoothness and 
grace of a pole vaulter . . . it skims the open 
road with the flash of a sprinter or throttles 
down to the smooth, steady pace of a cross- 
country runner. 


If you've never driven an Indian, go to a dealer for a 
demonstration . 


“kick” the’ motor over, settle 


Motocycle is “The Sportsman's Steed. 


MOTOCYCLES 


INDIAN MOTOCYCLE ©0., Dept. C-4, Sprinafild, Mans. 


Send me bootie checked 
INDIAN MOTOCYCLES . . 
INDIAN OUTROARD MOTOR 
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NEW MODEL 


SOUTH BEND 


Ae 3 
ines 


LATHES 


any South Bend L 
ately upon receipt of onl 
Catalog price. Balance in’ 12 equal [y 
monthly ‘payments. Weite f 

Payment Catalog. 


New Free Catalog shows al sizes 7” 
trom 9 Tock to 18 inch 


Suin.x $-ft Junior B 
Geared Screw Cu 
Hench Lathe, 
Countershatt 


Prices of Popular Sizes of Quick Change Gear |") “ 
Lathes with Equipment os 


SOUTH BEND LATHE WORKS 
]4E, Madison Street, Souih Bend, tndianaU.S.A. 


Get Into 
Busine: 
This 


Build and Fly this New 
Ideal CONDO} 


The Woodworking Machinery Ca, me 


258 N. Eleventh St 


Make Money in Spare Moments, 


i INET “Si Streep evden fr 


Buy Boice-Crane 
and Build Better 


‘oachy pen ee 
Ses carn, BOICE-CRANE 
‘Gina are sturdy, staunch aed 
(roc chpable of app fenconable 
setenetiins Sant? 


W.B. &J.E.BOICE, Dept. P.S.5-F, Toledo, Ohio 
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thread of the screw through cup grease 
before starting it. 

‘An oil can filled with kerosene and one 
with gasoline will be found useful addi- | 
tions to the bench. ‘There is nothing bet- 


| ter for hand stones, either natural or 


artificial, than kerosene. ‘They cut faster | 
with it and are more easily kept free from 
muck than with the heavier type of oil. | 
Clean your hand stones with gasoline 
occasionally; you will find that they will 
cut much easier. 
Hard Arkansas finishing stones cut 
best when treated with water and a little 
soap instead of oil. If your stone is filled 
with oil, lay it in soft wood sawdust for a 
days, After most of the surface oil 
hhas been absorbed go over the stone 
thoroughly with a mixture of pumice 
stone and water. Give it a good dressing 
ith strokes at right angles to the direc- 
tion in which you use the stone. This 
removes any surface glaze and will make 
the stone cut better. Clean the stone 
with gasoline to remove all traces of 
pumice. Ruba little soap on the surface 


Fig. 2. Holding the chisel and stone in the 
‘Ra eliminates the wal rocking tenlency 


of the stone 
wish to use 

Bevel edged tools must never be ground 
‘on the back or straight side, as one secret 
of a perfect cutting edge is a true, flat 
back. When it is necessary to stroke 
the tool on the back to remove the burr, 
hold the tool flat on the stone. 

In removing nicks from the edge of a 
tool, grind from the heel of the bevel up 
to within a narrow margin of the cutting 
edge as shown at the top of Fig. 3. Do 
not grind off the edge, but work that into 
siege om 8, cone, od sone The 
method eliminates the danger of bu 
the thin edge in grinding. ‘if x deep nick 
must be ground out, the edge left by the 
grinding wheel must all be worked off on 
the hand stone before you can finish it to 
a keen cutting edge. | 

In honing chisels, plane cutters, and 
carving tools, hold the stone in one hand 
and the tool in the other (see Fig. 2). In 
this way the tendency to rock the tool is 
eliminated, and it is possible to get a | 
much flatter and truer edge. Hold both 
the stone and the tool just firmly enough | 
to insure easy motion (see Fig. 

Belica aby Siioe eed ot minted 
an advantage to hold the work in your 
hands for similar reasons. Both work and 
file may be kept in any desired relation to | 
each other 

By draw-boring mortise and tenon 


joints (see Fig. 3), itis possible to insure 
the hole for the 


1 wet it slightly when you 


fan extra tight fit.” Dri 
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dowel through the mortise, insert the 
tenon, and, with an awl or pencil point, 
mark the center of the hole on the tenon. 
Next, withdraw the tenon and drill the 
dowel hole, making it slightly off center 
and toward the shoulder. If it is a soft 
wood that will draw up easily, you may 
shift the hole quite a bit, say a scant 
Win, or less. If hardwood is being used, 
¥1 in, may be suficient. Carefully insert 
'well-pointed dowel and driveit through. 
‘When planing down to a scratch gage 
mark, draw soft pencl through the 
scratch, When the plane is down to the 
seratch the pencil mark will be visible | 
from the top. You may make a series of 
‘mall holes with an awl at intervals in | 
the scratch mark, and when they show it 
will serve as a warning to proceed with 
In ripping a thick boand or a wide thin 
piece of lumber with a hand saw, turn 
the work over frequently so that the woos! 


3, Grain chia, ruta morte 
Toi iain hota ra nae 


is sawed from both sides. ‘This will insure 
keeping to the line on both faces. 

Use n coarse tooth saw for soft wood | 
and a fine one for hard wood. In sawing 
thick lumber, rock the saw and change 
the angle of ‘approach frequently. 

‘When using a saw keep your eyes on a 
line with the blade and straight down 
the back edge. Do not, grip the saw 
handle any harder than is necessary to 
control the blade. Take long strokes the 
full length of the saw, and follow through 
with a straight thrust to the end of the 
stroke, 

Tn making round wooden rods, first 
saw and plane them either square oF flat, 
as the case may be. If you wish to make 
‘a round rod, spar, or flagpole, square it 
carefully to’ the diameter of the round 
wanted, work the square into an eight- 
sided figure, and then round off the eight | 
comers of the octagon. If you wish to | 
round off the edge of a table top, plane 
a bevel on the edge and then round off 
the comers of the bevel 


Hollow-Square Saw Bench 


ONE, of the most valuable devices 1 
have used in many years of practical 
carpentry and shop work is a saw bench 
mate in the form of a hollow square— 
just a rectangular frame supported by 
four legs. It is exactly like the framework 
of a low table with the top removed. 

Such a bench is particularly conven- 
ient for supporting material that is wo be 
ripped or cut with a compass saw. It is 
equally useful for holding work which is 
to be nailed together or clamped for 
gluing —F. G, Sewrte. | 
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Make Things Quickly and Easily 
me the NEW 1930 


Craftamen, artisans, farmers, mechanies—ll 
who use wood in their daily labors or spare- 


time hobb chted with the sturdy 
SBE saat 
Kreniy inthe “tisnde Shop noch exchnn 


Raising Lever to mention but s few, Send 
coupon for complete description of this re 
markable workshop. You will understand then 
why men who know prefer “Delta.” 


New Woodworking Units 


‘The introduetion of the Delta Jointer and Cir- 
cular Saw Unite marks a new era in moderate- 
Iy priced wood 


ing equipment. "Now, for 
first time, are available sturdy, practical 
machines in compact convenient fora at price 
levels astonishingly low. "The individual units 
are built ruggediy to give years of heavy serv 
ice, Both incorporate many special features cf 
feat value. ‘The combination unt fr a 
Sompact, convenient arrangement which per- 
‘nuts saving and planing im one quick opera: 

ther Jointer or Saw can be operated 
separately oF both together. Welded atecl 
Stand of convenient height. All three units 
Are furnished with or without ‘motor, aa 
desire: 


10 DAY TRIAL 


EASY TERMS 


For complete details sa fll dverption of the new 1990 
= jstrata itertare, 


‘Soupea TODAY! 


Delta Specialty Co. 
DELTA MANUFACTURING CO. 
1 Hae Dg 8 deen, 


Delta Customers Delighted! 


see BC. Chaat 


a 


‘A definite for getting ahead 
Sancta Sitter fon page four 


pegs Sir Gonets, isc. 
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Aviation-- 
«e DEMANDS 


‘Where life may literally hang by a 
thread you will find “Little Giant” 
Screw Plates being used. 

Hence many a well-known aircraft 
manufacturer insists on their use. 
Life is dear—reputation equally so— 
in this great new industry, and its 
leaders cannot afford to take chances 
in their selection of materials and 
tools. When threads are to be cut 
or renewed, they must be sharp, 
clean, accurate, and experience has 
shown that they can be most easily 
insured through the use of “Litle 
Giant" Screw Plates. 


In theplant, the railroad shop, the ga- 
rage,on the farm, and in the home— 
“Little Giant" Screw Plates continue 
to be the choice of men who know 
quality and who demand sccuracy 
and dependability in threading tools. 
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Kitchen End Table IL oO @ONKY 


Holds Extra Pots 


HIS convenient kitchen end table is 

designed to hold the pots and pans 
which are not for the moment being used 
on the stove. A table of this sort need 
not be wide, but should be of about the 
same height and depth a ove. The 
top should have a wear-resisting, heat- 


proof finish, such as may be obtained by 
staining the wood and oiling it several 
times with linseed oil, well rubbed in. If 
preferred, the top may be covered with 
zinc or asbestos. 

A hidden receptacle for burnt matches 
made from a screw-top coffee can is an 
added feature of the table illustrated. To 
receive the matches, a 1-in. hole was 
bored near one corner of the top and a 3- 
in. length of brass tubing forced into it 
until flush with the surface. A hole of 


‘View of the underside of table top showing the 
top ant bey of the burnt match tecrpace. 


the same diameter as the tubing was cut 
in the coffee can top, which was, then 
fastened with screws on the underside of 
the table top as shown in the lower photo- 
graph. With a twist or two the container 


| to empty out the accumulated burt 
| matches—Watrex E. Buxrow. 


itself may be removed when necessary | 
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Direct From 
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How to Make Out | Drive Your Own Boat 


a Money-Saving | On Smooth, Uncrowded Waterways! 
Lumber Order | 


By CHARLI KING ! 


LICE and John were cosily settled | 
A fora quiet evening when the purr of 

a car toming to a stop and the | 
slamming of a door caused them to glance 

inquiringly at each ot! 

Ty guess that's Fred,” said Alice, “and 
Dorothy is with him," she added, as the 
sound of light and heavy footsteps 
‘aluged on the porch | 

"Good evening, folks," was Dorothy's 
greeting as she and her husband entered 
Fred wanted to see John about his home 
workshop, and T'wanted to sce you=-30 
here we are.” 

After chatting for a few minutes, John 
took: Fred. into his comfortable,” Well- 
arranged little shop, where there was 
always interesting work to be seen. 

“What T want your help about,” said 
Fred, “is making out a stock order; that 


is, a purchasing list of materials such as 1 
need when I go to buy the lumber for 
making a piece of furniture or the like. | p~-=----- 


For instance, I'm going to build a broom | { Dvijh tamer Cn, Dept ¥ 
cabinet from this Porvtak Sctexce 

Mostiy Blueprint number forty-nine. 
Now the blueprint gives a list of all the 
pieces of wood and their exact sizes 
everything anyone needs to know for 
actually making the cabinet—but I want 


é | lieateprie! Dee Wacotlersfor 1000 


‘mahogany hulls, with tough native white 
‘ak framing throughout, qive you tse high 
gtateength an well at striking beauty. 
Equipment fs complete thronghowts inclu 
‘tutorsobile-type controls, fall-vistom 
‘windshields, burgeeand ensign, anchor and 
iooring equipment, chotce of pho 
‘olorsandsnanyoteritems,Twomodeleare 
soldwithoutmotorsanduinchavenationally 
famous power plants of up to 8 cylinders: 


luge modern plants, tremendous financial 
hacking, nd moder wnt on make 

these outstanding motorboat 

ite, Be Wie fers goa the hen a 

{ny and performance atextremely moderate 
ricenfeatneverbeforeattempted tabu 

{ng high grade motorboats, ‘The new free 


Eleven Beautiful Models Await 
‘Your Selection 
all length 16 ad 19 fers Be 876° ad 10 


jon on all 
ie delivery when wantes 
‘coupon today for your copy—no obligation, 


A 


to find ou ust what to orer and how to 

order from the lumber dealer.” 5 ; 
Being director of woodworking in the STERLING 
john often had helped Fred HOME for 


in his hobby of making small articles, and 
he knew that this particular project was 
the most ambitious piece his friend had 
undertaken 

“You must first recognize, Fred,"" he 
began, “the differences in the objectives 
of a stock order, stock bill, or lumber 
order, is 
list, fitting list, or factory 
the blueprint is a cutting or fitting list; it 
gives the number of pieces, their exact, 

ible and their names, 

which indicates their uses and how they 
are to be cut or milled. Also, there are | 
letters to tell where each piece is to go.” 


Hickory Tested! 


No Russell Jennings bit leaves the 
factory until, in the hands of a 
husky tester, it has bit its way into 


sell Goi BITS is Ld 


KEEP OIL WHERE 
IT BELONGS --IN THE 
CRANKCASE! 


HIS seems pointed in the direetion 
of what I am anxious to learn,” 
said Fred. “Beginning with the iting list, 
what is the next step?” 

“You must become familiae with the 
blueprint in al its details, but you can use 
the cutting list to save measuring. Gen- 
erally a stock order is made from a broad 
conception of the whole, refined only 
enough to order boards of dimensions 
from which the different pieces may be 
cut with minimum waste and boards 
which conform to the sizes commonly 
carried in a well-stocked lumberyard. The 
fone who makes out the stock onder must 
know the standard thicknesses, widths, ee nia oe mang Pare 
lengths, and grades of the’ various | cave ewer bat po Sint pervs of 
nates, Sei bey attested aot 

“Lumber of practically every kind in 
common use comes from the mills in 


CARHART PRODUCTS 


36-45 Flatbush Ave. Est Brooklyn NOY. 
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Jim HENRY'S | GUARANTEE: 
2 MORE good 
shaves per blade 


No matter what model of what razor 
youuse, | guarantee you 2 more shaves 
(of course 8) from 
Check me up. T 
count up the shaves. Bewer shaves? 
Why they'd have to be. When Men- 
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thicknesses between one and three inches, 
and sometimes thicker. Usually boards 
thinner than one inch are resawed {rom 
planks, while packing box and other 
special lumber may be sawed directly to 
the required thickness.” 

“\Generally the widths of boards range 
between six and twelve inches. Although 
boards up to fourteen inches wide and in 
some cases wider are cut from large trees, 
they are seldom more than fifteen inches 
wide an then ae ordered ony for special 

urposes. Wide boards are likely to warp 
End teiat in seasoning, and if mo thicker 
than one inch, they may split in handling 
In lengths, boards range between eight 
land twenty feet, though probably three 
quarters of all stocked lumber is either 
twelve, fourteen, or sixteen feet long, and 
varies by multiples of two feet. 


7OU will notice that in this drawing 
onh 


‘over-all dimensions are given, 
jeces being dimensioned in 


indicated on the plan. AS 
the blueprint is for amateur use, this is 
| the better way.”” 

| "Yes," assented Fred, “I should think 
so because the many lines and figures 
necessary upon the print would be con- 

| fusing to one not accustomed to working 


hn. 
| snd tae ight stlca or sidepleces are 
required for the case and the door, all 
two and a half inches wide and so nearly 
the same length that we may consider 
| them the same. How wide a board would 
you order for these stiles?” 
Well." replied Fred thoughtfully 
| eight pieces two and a half inches w 
| would ‘require a board twenty inches 
wide.” 

“That is true,” agreed John, “but can 
you cut eight pieces of that width from 
twenty inches?” 

‘After pondering the question, Fred 

| answered, “I didn’t allow for the width 
of the saw cuts nor for waste in working, 
| Haz much shouldbe allowed 

“"For pieces nearly six feet long, about a 
| attack Should’ be alowed. Bec pice 
must first be cut roughly to length and 

| width, one ecge straightened on the 
jointer, and each piece finally cut to its 
exact width and length with fine fitting 
saws, and later rabbeted, grooved, oF 
molded as required.” | 


“We 


HEN the board would have to be 

twenty-four inches wide.” 

‘Yes, if we ordered it that way. But 
do you think that after all these years of | 

| wasteful lumbering methods, boards of 

| such width are so common that they are 

| cut into narrow strips?” 

| “ST don't _ know,” 
“Aren't they?” 

‘They are very rare and command 
very high prices, and narrower boards 
may be purchased and worked more 
economic: 

“I suppose we can cut a board twent 
four feet long and six inches wide in pieces 
six feet long, which will just give the eight 

| stiles.” 

“We might, but are boards twenty-four 
feet long more common that boards 


answered Fred. 
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‘suppose not, so perhaps it would be 
best to order one board twelve inches 
wide and twelve feet long.” 

“Exactly. Now about the shorter 
pieces; we will begin with the largest 
first. “The top is twenty-four and the 
bottom nearly twenty-one inches long, $0 
both pieces may be cut from a board four 
feet long, as it is not customary to cut 
fractions of feet. The top is seventeen 
inches wide, and the bottom fifteen and 
three eighths wide, How wide should the 
board be?” 

“If it were seventeen inches wide, it 
would be wide enough for both pieces, but 
there would be some waste,” answered 
Fred. 

“Usually, If we were ordering for a 
large job, we would specify the desired 
number of square feet of random widths 
and the required length or vice versa 
according to our needs, because in general 
pieces over ten or twelve inches wide are 
fglued from narrow boards.” 


HY is that?” queried Fred. “I 
should think that one wide board 
would be much better than another made 
‘of narrow pieces.” 

“It may seem so, but as a matter of 
fact the opposite is true, for one wide 
board is more likely to warp than a board 
made of several pieces, each of which 
warps separately. A. skilled workman 
arranges the pieces so the warp of one is 
offset by the opposite warping of others 
hence we will onder one board ten inches 
wide and eight feet long.” 

“Woukln’t that make a board twenty 

thes wide and therefore waste three 
inches? Why not say nine inches wide, 
which would waste only one inch? 
f we happened! to get a perfect board, 
that might be safe for an expert workman, 
but we must allow for edge blemishes and 
for making the joint. Also, boards are 
stacked out of doors for several months 
for weather drying and furniture and 
finishing stock is then kiln dried, in which 
process practically every trace’ of mois 
ture is removed by evaporation. What 
will be the result?” 

“L suppose the board will shrink and 
warp more oF less.” 


board’ sawed. twelve 
shrink from one quarter to one bal 
in width, depending upon whethe 
Plain or quarter-sawed and the kind of 
frood, for plain-sawed lumber sbrinks 
mnore’ When your ter inch board reaches 
you,itwill beabout nine. and five cighths 
Inches wide. Work off bad edges, make 
the Jolnt, nod the board will'ct be 
great deal too wide; in any case a nine- 
fich board would probably not be wide 
enough to allow for squaring. Now for 
the short pleces: there are eighteen two 
i hal Inches wide—ve wil ny three 
Inches. Twelve of them will average a 
foot in length, 30 a board six inches wide 
and six fet long wil give them. ‘Six other 
malls average about ‘twenty inches. long 
and will require five feet in length. ‘Thus 
the mails will need eleven feet in length 
Howe shall we make the order 

"Tr should say’ eleven feet long, 
answered without hesitation 
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“But the dealer will have to cut it from 
a twelvesfoot board,” objected John. 

“Then we will order the board six 
inches wide and twelve feet long, for we 
will have to pay for it anyway.” 

“Just so,” said John. “Let's take the 
shelves next. The top shelf is three 
quarters by eight by twenty-two and a 
quarter. As three-quarter-inch boards 
are rarely carried in stock, the thickness 
usually being seven cighths or thirteen 
sixteenths, we will change the length of 
the ten-inch boand from eight to ten feet, 
which will allow for the top shelf. The 
piece may be planed by hand to three 
quarters inch thick. Next, a board five 
cighths by eight inches will be needed for 
the shelves, shelf end, and the drop door. 
It will have to be seven feet two inches it 
length. What shall we onder? 


“FP HE boar shou be ive eights inch 
thick, nine inches wide, und elght 
feet Jong,” answered Fred. 

Coetcts Now you seem to catch the 
idea. “And remember always to eat the 
Targe pieces first from the boards which 
tril cot with the least waster Now let's 
Seek we have oreytaiog’® 

“They scanned the pint and edd some 
stock for racks, cleats, and shelf rests. 

“Shut how do we onder the plywood 
panels?" asked Fred. 

“Well, that stuff is like glass in that an 
order for a special size is cut from the next 
larger size fa stock, for which the buyer 
guest pay. Wevrant oes pleco cightoes Cy 

Beciinchag tao aucet trvive ie 
Sinton, and one placa cwenty-tne pad & 
tjearter by sbstycone, In general, three 
ply. woods stacked in slses of twenty 
Take they, and thirg-ale Lockes Ya 

und sixty, seventy-two, and eighty- 
hes in length. We have one pancl 


panels twelve inches wide which may be 
Cut from another twenty-fout 


panel will take another. Thus we need 
three boards twenty-four inches wide. 
The print calls for sixty-one inches in 
length, which is one inch more than the 
stock length of the panels.” 


TT UHAT means that the panel must be 
cut from the next length. How may 
that waste be avoided?" asked Fred. 

“A slight change in the design will 
prevent this waste; the bottom rails ofall 
the sides and door may be made one inch 
wider, which will allow the panel to be 

sty inches long. The difference in 
the design will not be important. 
“That would make a difference in the 
stock bill,” commented Fred. 

“Yes,” agreed John. “What shall we 
do about it?” 

“The rails were to be cut from the 
seven eighths by six inch board twelve feet 
long, if 1 remember correctly; why not 

two inches to its width?” 
‘That's the way to do it, so we will 
make that board eight inches wide instead 
of six. If you make this adaptation, you 
will use three pieces of three-ply boant 
twenty-four inches wide and sixty inches 


long, or seventy-two inches long if you 
decide to let the present design stand.” 
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“By the way, , 
remember the last time you took 
with us, we talked about a dado around 
the dining room; why not make it of this 
| three-ply stuff?” 

“You can, for the 
| either one or both sides 


wanels come with 
ished in almost 


various numbers of plies; and with se- 
lected facings, you can obtain beautiful 
| grain effects.”” 


“NOW,” said Fred, “I guess the list is 


We have said nothing 
dor grade of lumber. Stand- 
ard gradings are changed from time to 
time, but for small orders it is of minor 
importance. We must however make 
some statement.” 

John tore a sheet from his notebook 
and wrote the following order 


‘MareriAt ror Broos Coser 


| Aus material to be of clear, sa 
wood, one site free from bad 
And other hurtful blemishes 


ree white 
iscolorations 


board "yD" x 14 0% 
1 board rx 10" x 120" 
1 board Tyre Bx 10" 
1 boar Shek onc 00" 


3 three-ply boards 24 x 60" (722) 


‘rom now on,” said Fred, “I think I 
shall be able to make an intelligible stock 
order. Is there any conventional way of 
writing down the items?” 

“No, If the list is clear to the deale 
and the stock cutter, that is all that is 
necessary. ‘Terms. ‘vary in different 
localities and in different shops. Some- 
times the thickness of the board is placed 
first and sometimes the length. Usually 
the small dimension comes first, but this 
is not universal.” 

“What dloes ‘D 2 S* mean?” 

“Dressed two sides. If that were not 
specified, the dealer would be justified in 
sending the boards in the rough, although 
it is hanily likely that he would do so, 
since he knows what the lumber is for.” 
“What sort of boards would be dressed 
differently?” 


“(AOVERING boards, underiloors, and 
box boards are often dressed only 
fon one side, not for smoothness but to 
make them of uniform thickness ia the 
interest. of greater economy in. working 
them. Comer boards, standing finish, and 
square-edges! floor boards are dressed four 
sides to insure uniformity. Often in 
| unplastered camps and summer cottages, 
| thestudding and all boards are planed on 
the sides which show in the rooms. ‘This 
planing reduces the thicknes of oneinch 
jourds to the standard thickness of seven 

| eighths.” 

John pointed out that sometimes the 
delivery of a small order may be simplified 
by a notation that certain boards may 
| be cut across at a given distance from 

cone or both ends, 

“In this ease, fourteen feet is a rather 
awkward length for so small an order,” 
he said, “but this may be remedied. by 

| cutting’ the stiles from one end. The 
other boards may be cut the same way 
| With @ litue planning.” 

“L will take this list to Sheldon in the 


morning. I wish, however, that I could 


any kind of wood. They are made in | 
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have the boards cut up somewhere near | 
the sizes I want.” 

“Well, you can have the lumber 
delivered at a job shop—Davis', for 
example. He will work every piece t0 just 
the sizes and shape the fitting list calls 
for. Probably he would get out the entire | 
onder for you, because he carries a good | 
stock. But he would have to charge you | 
more than Sheldon would. In fact, his 
price would probably stagger you. "We | 
have spent some little time studying the | 
print, and he would have to pay a high- | 
priced workman todo the same thing, and 
also for his time in laying out the pieces s0 
they may be cut with minimum waste. 
Machine work, requires time. It takes as 
much time to knock down and set a 
machine for a small order as for one many 
times larger; all this would appear in your 
Dill, plus the overhead charges.” 


HEN what am I to do?” asked Fred. 
‘Sheldon can’t cut up the stock, and 
price would be almost prohibi 


hods, The first we 
tory method, which I 

hhaye just described. ‘The second we shall 

call the yard method: you go to the 

lumberyard with the purpose of each | 
board on the order clearly defined, keep- 
ing within the range of straight crosscuts 
with the power swing saw and lengthwise 
cuts with the power rip saw. For | 
czample, the eight inch by twelve foot | 
board from which the rails are to be made 

may be cut across six feet from one end 
and that piece sawed down the middle | 
with a circular rip saw 
rails; the other piece may then be ripped 
for the other rails, Sheldon ha 
for this sort of work, but not for the finer 
cutting. The other boards may be eut by 
the same method. This will not be as 
expensive as the factory method, 

“The third method may be called the 
personal method, which I should follow if 
I were working as you are, All the stock 
your order calls for should be delivered 
at your house. Lay the pieces out care- 
fully with allowances for working, see that 
Your saws are aharp, and go to ft. It wll | 
be fine exercise for you alter a hard day 
at your desk, Furthermore, the waste 
wood which will be useful for other jobs, 
will be in your hands instead of in the 
serap pil 


in the shop.” 


“ JOHN, you are absolutely right! 1 

have already found that a couple 
of hours playing at my bench in the 
evening has rested me far more than 
reading or any social affair. I will order 
the boards and cut them by the personal 
method.” 

Dorothy's voice from. the doorway 
broke into their conversation 

“Talk about women talking!" she 
exclaimed, “It is nearly midnight and 
you boys have been talking a steady 
Streak since half past seven. You come 
right along home, Fred.” 

“Well,” said Fred as he sprang to his 
feet, “I just didn't realize—I have been 
so interested in what John has told me 
that I have thought of nothing else. It’s 
certainly been a worth while visit. I’ve 
earned all I want to know about ordering 


lumber, 


‘May, 1930 


po oS 


| New Ideas Sweep 
Movie Studios 
(Ctl rs 2a 8 

sdsp ee Spaction of warn compota 
Sal cage ioe caso eee 
El pct race may Ue dap 
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ONSTRATED at a meeting of the 
Kinematographic Group "of the Royal 
Photographie Society in Lonton recently, the 
process amased experts by its ingenuity and 
impiety. ‘Described rie, itis method of 
combing eats, with fall ‘del 
ombining pho 

sets in meh 
whee 


photograph begins. Vet all that is required 
in, optical miro and alae lena plun 8 
Knowledge of angles and & highly developed 
technique of film lighting. 

With such simple equipment, Schufftan has 
been able to show on the screen foreign scenes, 
including the Colosseum in Rome and the 
Vienna Opera House, without leaving the Ufa 
studios in lerlin, using photographs instead of 
costly sets imitating these huge historic build 
ings." In film based on the 
‘Titanic disaster, Schuiftan's process was Used 
in many of the’ interior scenes. ‘The direct 
wished to make various shots showing 
Taengers being empl. with, the sinking 
ship. ly the old method it would have been 
necessary to flood the studio or lot and build 
‘an expensive set merely to destroy it. A model 
ff the top of the liner's ballroom was built. 
‘The actors floundering in & small tank pro- 

ided the remainder of the scene. The result 

8 realistic as would be a picture made at 
Breat expense and effort 


ETROPOLIS, the German film which a 
few year ago attracted international at 
b 


tention chietly because of its futuristic sets 
that appeared in gigantic proportions on the 
screen, employed tiny models and the Schut- 
tan method. ‘The models were built for a few 


hhundred dollars. Actual sets on the scale sug 
ested would have cost @ considerably lange 
fortune. 

A most realistic battle scene was produced 
swith 't cheap model ‘The actual studio com 
Stnuction involved was ‘one shell crater in 
‘which the actors played the sequence. Across 
the small model of the battlebeld, a miniature 
airplane moved in flight. As the toy plane 
crossed a designated spot, a. tiny’ calcium 
bomb exploded: and brought it down. The 
clfect was startlingly lifelike, though it cost 
Tess than $100 to produce. Another Schulftan 
set, supposedly made in a great astronomical 
Observatory, employed an ordinary table 
‘microscope to give the illusion of an enormous 
telescope, 

According to Hans Nieter, a young German. 
American camera man who worked in the Ufa 
studios with the Schufftan ‘process since its 
beginning, seventy per-  (Cauiaue! om pur 
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Herschel Logan 
with drawings made 
(1) before and (2) 
alter Federal Schoo! 


turns INK toGOLD 


Herscet LOGAN wonted to moke money. He liked to. draw, but 
his work (an example of which is shown in No. 1, the small crudely drawn 
heads above) was not good enough to sell. Seeing an advertisement of the 
Federal Schools, he filled out a coupon like the one at the bottom of this pag 
Now compare his recent work, No. 2, with the erude ink seratchings he did 
before he enrolled in the Federal Course. The drawing of Lincoln shows that 
Logan understands the proper application of ink. You can see for yourself how 
the Federal Course has “steadied” his hand. This is the type of drawing that 
is simple, strong, masterful ond pays big money to the man who can do it. Mr. 
Logan js just one of the hundreds of young people making good money 
because of Federal Training. 

Publishers buy millions of dollars worth of illustrations like Logan's every 
yeor. If you like to draw let your talent moke your fortune, 

Fifty fomous ortists contribute exclusive lessons ond drawings especially 
prepared for the Federal Course. i's easy to learn the “Federal Way.’ Study 
‘at home in your spare time. 


Test Your Drawing Talent 

‘Many people have a tolent for art and do not reclize it. It is well proven 
by Logan's first work compared with his drawing of Lincoln. Do you like to 
drow? A liking for drawing usvolly indicates talent which can be developed. 
Our Stondard Vocational Art Test will tell you just how much ability you have. 
Send for it, t's free. We will enclose with it our illustrated booklet, “A Road to 
Bigger Things,” which explains illustrating as a profession, tells about fomous 
artists who have helped build up the Federal Course and shows the remarkable 
‘work of students. You'll want both the booklet ond the test chart. Fill out the 
coupon now. 


FEDERAL SCHOOL of ILLUSTRATING 


SMOFEDERAL SCHOOLS BUILDING MINNEAPOLIS, MINNESOTA 


Federal School of Hlustrating 
‘149 Federal Schools Bldg, 
Pleate sand your free book 
Stonderd Vocational Art Tet 
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' young man can choose tay. Get Into It mew, by 
the thertat, mont Pratcal mute—from the round, 
fan methine Stay eines? 

‘Aviation Engines ers 


how this couse wil prepare You for caver" Mal 
the coupon nae 
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New Ideas Sweep 
‘Movie Studios 
eden i 


cent of all German productions now use the 
method. To date, twenty-three British pic- 
tures have been made with its assistance. Soon 
after his Invention was introduced in the Ger- 
man studios, Schufftan was invited to Holly. 
‘wood to demonstrate it. "He remained several 
months but no one scemed to take bis work 


ny C 
and the great difficulty of reproducing sound 

‘outdoor scenes, synthetic ets have ‘become 
a vital problem.” “Thus it is expected that 
the Schufftan unit which arrived in the movie 
colony the other day will prove the mucleus 
{rom which will grow the general adoption of 
the system in this country. 


“These, then, are the three major new de- 
velopments in movie making. technique— 
olor, wide film, and the Schuftan 

What are their secrets? To begin with techni 
color: It is the invention of Dr. Herbert T. 
Kalmus, a former professor of the Massachu- 
setts Institute ‘of ‘Technology, who, with 
‘group of scientists, worked more than a decade 
to bring 

‘This is how an expert explained the process to 


HE scene you will eventually se spread on 
"Tbe scren’in owing nt taken witht 
specal cameras {Cb sipped wits pout 
Sekngenee hich, bcs ls Une ome 
into to dapat party can take two Wena 
Picture "the sve than on sotto sc 
Renae im. Inconsequrace wis he otage 
ted fore sien seek Tireuph coer ns 
placed in oat sf the ope 
SX the fy which 
Ima, ont pectin rapier 
rwkom® cory abd the oe the geeish 
Ceol” colors 

‘The fl, wien developed, resembles» nor- 
inal back sl white nga 
ernie esprue flee 
tegen, eo mparete pours dies 
Printed which bef oerve an oc inthe 
Painting of the hal tim. “One of th two 
Poss forms acntnun pe ny the 
fed frames of te negative; the Oe ealy 
ihe gen 

Eo postive lms are chemically treated 
vo that Ue dark pordons of the baage are 
used to evel eu from the pfs the 
Se “rhe Uneven weracs thas crsiad tet 
fin the printing process Ike Ue rased ete 
tion's rulter'slamp. A dye of stable 
USE shade spiiod to Che osteo te 
tears the pte prepared a wy 
ot y methane conte Une fo portions 
tela se tamed to 2 Baal nT 
fseen parts of the scene ae printed from the 
Scr Poultve sm dc Gver the Ted ia 
pea The eligi i ful coe can 
Beas th nny proton machioe i he 
ordinary mae. 


S FOR Grandeur and Spoor-Rergren films, 
the pictures are taken and projected with 
‘more highly corrected lenses capable of giving 
sharp deta to the edges of a wider field. The 
chiel technical diticulty lies in running the 
Seventy oF sixty-five millimeter fm Uhrough 
the camera and later through the projector 
and ‘Keeping it from buckling and causing 
areas of the picture to appear out of focus 
‘This, technicians say, has been overcome by a 
spel mechan which practically oats * 
the fm through camera and. projector on a 
“cushion of air” Details of the method, how: 
‘ever, are stll being kept strictly secret 
To obviate the buckling obstacle, Leon F. 
Douglass, a California experimenter, 
devised a panoramic lens {Covel o pe 25 


to its present state of development. | 
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New Ideas Sweep 
Movie Studios 
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which permits pictures for projection on the 
few wide screens 10 be taken upon film of 
standard width. Another advantage of this 
invention ‘is, of course, that it would save the 
fadded expense of the double film. Working 
‘on the same principle as the distorting mirrors 
seen at amusement places, it condenses. a 
‘double-width picture into a single width of film. 
‘An adjusting lens in the projection machine 
restores the picture to its normal proportions. 

‘While two motion picture companies are 
said to have adopted the Douglass lens, a 
technical man predicted to me that ite applica- 
tion would not prove highly successful. Due 
{to excessive magnification of the silver grains, 
he explained, the enlarged picture on the 
screen. would’ be marred by ‘coarseness and 
Tack of detail 


ND how does the Schuftan process work? 

Uke "many other ‘cover ie 3 
‘imple that the fact that no one ever thought 
OF Ie before is matter of amazement. 

An optical mirror, with ie alvering on the 
front instead of theback, does the tek Let us 
tuppote that the scene to be taken i to repre 
tent cathedral intertor showing the organist 
find choir, All that is built are two inexpensive 
fet, made of the usual canvas or plaster af 
Tart depicting the immediate surroundings 
‘ofthe organist and the che Tn these settings, 
the actors "do thelr stuf.” An ordinary movie 
camera it use. Tefore ithe miror i placed 
san angle of oye grr. Aton se 
2 transparency, model, oF photograph of the 
Cathedral interior is sct up in uch m way that 
the mirror mflects its image into the fens of 
the camera. Hut hesllver surface of the miror 
infront of the camera lens blots out the two 
fivall sets and the actors, Before the scene 
shot an expert scrapes off enough of the 
slivering. to Ieu actors and real sete appear 
thr he se 

The sets, photographed at a much great 
ex distance than the fmage of the model 
fr photograph of. the "cathedral interior, 

he same 
‘Thus’ the action. on the “tim 
parently in the proper places 
fal. A large, thin lens reer 
bling in appearance and action a huespectace 
Jens s paced between the transparency, photo, 
or model of the cathedral and the slvered 
tiror Iti ground so aa to correct the focus 
of the near-by cathedral plture and make it 
cm, tothe camera ens fo be as faraway a8 
the actors 

“This tick method of focusing sharply ob 
jects at diferent distances from the cera fs 
Tesponsible for the succes of the Schuftan 
process 


‘ODELS were used in the early days 
IVI of ‘the movies, but it was dilfcult to 
Photograph actors at the same time. An im 
Provement was a method somewhat similar 
the Schufftan process (P. S. M., Jan. °27, 
15), in which the upper parts of '& cathedral, 
for example, were painted on glass and placed 
in font f ihe camera in such « manner that 
they appeared, to be a continuation of the 
lower parts which were actually built, 
‘What will be the next revolutionary change 
in the movies? Obviously, it will be practical 
three-dimensional pictures—that is, movies 
with true stereoscopic effect in which images 
hhave length, breadth, and depth as well. A 
few weeks ago, Dr. Donald Clive Stuart, pro- 
fessor of Dramatic [Art in Princeton Univer- 
sity, went s0 far as to declare that the present 
generation would see them. When I repeated 
| his'prediction toa motion picture engineer, 
| he shrugged his shoulders and smiled. “Per 
haps," he said. "Who can tell? 


‘appears onthe “film in. exactly 
proportion, 
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ANSWER THE CALL! GET STARTED NOW! 
RADIO has leaped from the experimental stage to a gigantic industry, emp 
many, many thousands and loudly ealling for MORE TRAINED MEN to fill we 
Joba. ‘TALKING PICTURES have try by storm, opening uy 
Rood jobs. TELEVISION now come ‘greater promise of a large numb 
fed paying partons for those who are prepared 
A trained radio service man 


1. T. L HOME TRAINING QUALIFIES YOU QUICKLY FOR THIS BIG FIELD 
The Radio and Television Inatitute of Chicago was organized to.train men at 
home in Radio, also Talking Picture equipment and Television, ‘The Ru. 1 
courve is eaay, vet itis practical, thorough and complete, It was prepared and 
per iby one of the best known radio englocers and an advisory stall 
of'men actively engaged with leading radio concerns, Are you willing 10 
devote a little spare time at hom 
this great field oo the right foundation. You learn with the 
‘nd working outfits om practical, interesting work. 
QUICK RESULTS! EXTRA EARNINGS! 
You want to eam more MONEY, and want some of it Quick. 
The it "T. [.*'Three in One" Home Training—Radio—Television 
"Talking Movies—will give it. to. you, becuse it's enry, pract 
‘ea ai kept Hghtup-to-date in x few wer Ou abe 
ing actual Radio Work, making enough BXTR. 
ovmore than pay for your training. In a few short 
‘You ean be al through-ready to step. into a 
jp or start a businem of your avn. he IT. 
Tailo trade associa 


hae’ al you ed to quekly startin 


RT. 1. testing 


RT. [ trains your head 
‘and hands for money-making 
radio work. 
meting 
RADIO & TELEVISION 
INSTITUTE 


4104 5. Anthony Court, Chi 


THE R. 7.1. ADVISORY BOARD—of wall 
noten men actively engaged in the Radio Industry 
supervinen the preparation, revision and rendering 
RT. E-trotning service, 


A definite program for getting ahead financially will be found on 
page four of this issue. 
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Where America Gets Its 
Booze 


Cote fom se 2) 
Keeley cape. ‘De Doran showed. mo 
figures topmove thatthe bootleger then tamed 
{0 the cheaper method of fermenting sar oF 
sinilar sulstances, ditling the product to 
take the needed raw alebol. Prohibition 
‘ticals believe that is what the vast majority 


|-COHOL cane produced by the micrscoy 
fe yeast plant from any ordinary Kind ef 
‘sugarcane sugar, beet sugar, com sugar, fruit 
Sugar of any Kind, waste molasses, waste fruit 
jalees, and many other materials.” Potatoes or 
grain will yield alcobol after their starch has 
been converted into sugar by an enzyme called 
diastase. “This i the purpose of sprouting the 
fgrain or “malting” in the old‘ 
Sieds of aking whisky, "There are Ses 
chemical methods of converting the starch into 
Sugar, and all of these materials—potatoes, 
rain, sugar, molasses, and many starchy of 
Sugaty wastes—are used in one factory or 
nother for the manufacture of industrial 
alcohol for legitimate uses. 

‘Recent seizures by the prohibition author 
ties, said Dr. Doran, indicate that the present 
chiet source of alcobol for the bootlegger is 
Sugar which is fermented with yeast and then 
istiled. According to” the old-fashioned 
‘methods of making. distilled liquors, this 
process would yield a rather inferior kind of 
rum. Hut the bootleggers use a modern chem- 
‘cal still and “rectifying column,” exactly like 
those developed for the legitimate alcohol 
Jndusty. "Asa result the product is pot weak 

‘concentrated, reasonably 

1 distebutor” or 
gin, Scotch, wine, oF 
the “finest imported fiqueurs 


‘Statistics of present-day use of alcohol are 
admittedly very inaccurate. Dr, Doran's 
‘office estimates. the present tion of 
ict alcohol at about ons 


T should be 
Ridher. 


D'i2ORSS, conrincnely 

this thirty or thirty-Gve million gallons af 

annual American. booze at least 25,000,000 

fallons is coming rm distillation nln, hi 
nile, ‘Chek, he maura fermented and 

is sugar, 

Brtatoes, some fruit jue, and perk 


Yor tae Cooneetiog 
of Uber $3,000 000,000 


manufacturers have been caught buying cheap 
toilet waters or lacquer thinners and solvents, 
removing the ois ty chemical and dition 
‘and adding the aleoholic product to 
thon leg stream. Perhaps two or three 
‘01 alcohol came from this source 


Toto the bootieging industry last year. ‘The 
‘oaly other prominent source is illicit importa 


on and “rumrunning.” This is lar 
tht ftom the standpoint of Ue bootleg barons 
itis almost useless. Dr. Doran does not beieve 
that more than two milion gallons a year enter 
‘America this way. Thave licen given larger es. 
timates by others but lagree with Dr. Doran. 

"This fact may have interest for intending 
prchasers who heat in New York the story 
hat “this just came offatransalanticship,” or 
in Detroit the tale of how the bottles that are 
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Clerk Carrer, Rural Cains, Railway Mail Cer, 
Pontadters, Department Clea, and many othe 
Splendid salaries, easy work, wncaton with pay. On 
feramnn, school education required. Esarinations 
‘hen. Send for our” Civ Service Catabng No. 7 
COLUMBIAN CORRESPONDENCE COLLEGE, 
WASHINGTON, D- 
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‘ships for cargo, and tourists would be crowded 
from the roads across the international bound- 


iby 
if 
4 
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& 
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tion and to sense the value of the well-tested 
Ipusiness policy of always telling the custcmer 
the truth,"Wie getting together the facts for 
this article I found a reasonable sprinkling of 
bbootleggers who said frankly that their wares 
were made in America from raw alcohol, but 
that both alcohol and wares were: 
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EDUCED to alcohol, present drinking 
ives the average American, Lestimate, 
annual dose of m little over four tenths of 
{allon, a8 compared with the preprokibition 
Fecond of about one and seven iene los 
‘That is the measure. by. which prohibition 
actually has ext the drinking of | 
Tn money, of cours, there has been aa in- 
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‘WINTHISBIKE 


‘This swift and sturdy bicycle can be '. 


Sipe’ repeat as crcly os beccly, bat We need a boy in your neighborhood to de- 
whieh atht are no more than rough guesses, liver the American Magazine, Woman's Home 


‘convince me that the booze bill of the average | + 
‘American adult before prohibition was about | 
‘$17.0 year. At present I believe this bill to be 

at least $35 a. Year, something over twice as | 
much, ‘That is how the bootleg barons get 
three billion dollarsa year out of this youngest | 
of American industrial giants 


Companion and Collier's, The National 
Weekly, to regular customers. Hundreds of 
boys are getting bicycles like this one, and 
also cash commissions and other big prizes. 
You can easily do it, too. 


BOYS—MAIL THIS COUPON AT ONCE 
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Hypnotism Fake. 
Says Magician 
(Coton fom set 8) 


Catalepay, or muscular rigidity, ix accom 
ished ‘By ihe profesional Rypestt othe 
| Blends i 
| center of the nage. “After stroking the mas 
ied a el the byes sen 
shat Rp ve tat hens a 
The'wemeen te ven thes 

“The “matic” straghtens and i aboot to 
fal when the hypacit acne him The man 
Irlld sro toy chains his anti on the Enc 
toe, hs solders on the tack ofthe oer 
‘Tes or four people stand on tp of bn tle 
flee mecoiek supporting ther combined 
Tight. The spree” epparenty hs or 
Goped Bio’ “hubject™ with superman 
“ 


trength. 
‘Naturally, he has done nothing of the sort 

st" clutches the sides of his 
trousers neat the knees, holds his arms rigid, 
and keeps his back arched. He thus becomes 
a human cantilever and the weight can be 
Supported, 


DSTHYPNOTIC ii 
anesthesia ae 
the fake bypact 


uence and hypnotic 
rong the favorite stunts of 
i. The best-known * post 


‘experiment, The hypnotist "puts a 

‘sleep in a store ‘window and lets 

here from six to ten hours. This 

‘may appear wonderful to the man in the street, 

boat it is merely a case of lying still for a long 
time. 

‘When a crowd has gathered, the hypno 

rokes the 


the street, In a moment, he slowly raises his 
hand. “The “subject does the samme. Pres 
cently, the hypnotist lowers his hand, The 


Subject” does likewise. 
Amazing! But what is the secret? When 

the hypnotist finishes stroking the “subject's 

brow, he begins counting to himsclt, a 


hundred ir his cgunt. fe then raises his hand 
find the “horse” almost. immediately follows 
As soon as ine “eubject’s” hand i fully 
tained, they start a new count, and the hands 
tre lowered at another prearranged umber, 
"The’ possiblity” of wing hyprotism as an 
anesthetic is one of the oldest Gaims made for 
it’ and the ove that has given se probably’ to 
more false and exaggerated ideas than 
other. : “| 
training of wil power, people can 
harden themeclves to withitand canara 
Donishment.Prige-fghters and football play 
rare noteworthy examples. Consierations 
that are for the moment more important than 
pain, such as money or glory, case sulfering 
{o be minimized or temporarily forgotten 


THs 


‘particularly when financial 
returns are involved. 
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Hypnotism Fake, 
Says Magician 
(Conan fm e138 


son. wil 


ration. Tried on an intelligent per 
‘2 sensitive nervous system, ‘the 


ent wil fal 
“Pkrough Rypootiam, Professor Wels states, 


is another trick of the Egyptian abies. 
Some of these "miracle men” ext cause theit 
se to die away’ in a manner highly perplex 
Ing to physicians who have tested it 
Trhe'atunt ts ridiculously simple. Usually, 
inisaccomplished by means ofa block of wood 
Veneath the armpit. "Pressure of the uy 
am against the block causes an immediate 
the palae bea. 
her famous “hypnotic” stunt is that of 
Aying on a be of spikes and allowing someone 
to crack with a sledge hammer a huge stone 
Feating on the performer's chest, 


STONISHING? Not at all, Proper dis 

tribution of weight makes the bed of 
pikes only slightly uncomfortable. As for the 
Smashing of the stone, its aise and weight 
more than 250 pounds, absorbs the blows of 
the ten-pound sledge hammer. 

‘Most spectacular ofthese veats isthe “living 
burial” in which the fakir, in a coffin, is cov- 
ered with earth, Sometimes. the ‘miracle 
man’ is lowered to the bottom of s.tiver 
‘These ordeals last an hour or longer. With: 
out air, it seems impossible forthe man to live. 

Hypootism? Hokum! The real explanation 
4a that & person, lying quietly, and breathing 
very slowly, consumes a comparatively small 
amount of ‘air, The cubic capacity of the 
Coffin is sullicient for a prolonged 

Even the most stalwart 
otis have invariably’ esiated to 
‘group hypnosis as a possibility. Professor 
Wells describes a phonograph record reproduc: 
ing "a series of sentences spoken in a monoto- 
‘nous and commanding tone to bring about the 
hypnotic condition in those who hear the 
record.” This not only supports group byp- 
nosis; it upholds group hypnotism without an 
operator. It reduces’ the "science" of hyp 
‘notism to a mechanical operation, 


F SPOKEN words on a phonograph record 
can bring about a hyppotic state, so can 
the music of an orchestra, the beat ofa distant 
tom-tom, oF the whistling of the March wind. 
‘These wounds do aflect the mental reactions of 
those who hear them. They kindle 

jon and often excite the emotions 


‘Sheet is my business to p 
mysteries to the public, T ave studied and 


Investigated hypnotism for many Years in the 
hope of finding something really remarkable 
But all so-called trance ennditions,catalepey, 
and posthypoosis that T- have’ ever seen 
demonstrated obviously were fraudulent. 

In order to receive recognition as a scien 
tite’ procedure, -hypaotism must. meet its 
champions’ claims that, through its aid, an 
‘operator can place a subject in trance csodi 
ton in which he will obey commands or sug- 
featons” of the ‘operator. dspate. such 
‘aims anv challenge anyone to prove them 
with a reasonable number of subjects chosen 
‘ttrandom before a committee of capable and 
Inparal inventator 

Hatil this is done, T shall continue to be- 


‘animal magnetism” at the end of the eigh' 
centh century. 
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“TAKE THE BOSS'S JOB 
AWAY FROM HIM’ 


J be pour daminant im fo tke the bm’ 
to shoulder is burden” ‘Be that chap.” ” 
“Those are the words of Eugene G. Grace, President 
of the Bethe Ste Corton. 
en yor een bw wil ave 
‘enn "why he showin be’ yor? "Don't seat 
pr ah hb Bet yo are ote 
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Sugar from Sunflowers 
(Coon mt 85 


But it was one thing to find it and another 
to get it out by a cheap process, ‘The Bureau 
cof Standards experimenters knew they must 
find a way to extract i with water instead cf 
with aleobol, as had hitherto Geen done. ‘This 
Tad long been considered impossible. 

‘Bates himself took charge f the task. Into 
a laboratory filled with expensive crucibles and 
fetorts he brought a small common ice cream 
feser. ‘First, im a vacuum, he boiled down 
artichoke juice until only about ten percent of 
moisture remained. ‘Then he poured the thick 
‘Syrup into the ice cream Treeser. 

Tstead of freezing the hot syrup, the ice 
‘ream machine was arranged to col it gradu- 
Silly to rocm temperature. The solution was 
*sdeded™ with a few crystals cf pure levulose 
to belp along the crystalization of the rest, A 
sample observed through a microscope showed 
that more cra were forming. When the 
temperature had dropped from one hundred 
and thirty t about eighty degrees, Ue cylinder 
tras opened. It was fll of crystals of levulose 
‘The impossible had been done. 


OS TEE Seago tat expesient and 
others that followed, the Bureau built its 
swall-scale plant which until recently has been 
the scene of the tests. One of the first achieve- 
‘ments was the production of 100 pounds of 
pure, hard, refined levulose. Of this feat, Bates 
Says! “Probably no development, in’ many 
P25, hss gpened up such possiblities for pro- 
oundly acting man’s fod supply.” 

Tn the new plant which the Bureau is erect- 
ing, an attempt wil be rade to carry out a 
“etotinuous foe” proces of mass production 
such as present-day sugar factories use. It wi 
‘make hard, refined fruit sugar or levulose 
‘This new stigar can also be prepared in syrup 
fem. 


Stop That Honking! 
(Cota fo ps1) 


* Am auto hom i 
ing signal ought to 
‘Of course, there's no sense 

‘that it 


asked Gus, 


heating the horn and not hearing it may be 
the difference between life and death, the 
po sense in taking a chance on soft sounding 
“There's, something in that,” admitted 
Blainfeld. “Tell me, Gus, which kind of horn 
i better, the spotordriven or the buzzer | 
type?" | 


Steet apt in ood condition” 

5 they're both kept in ton,” 
Gx cou ar or out be quick 
on the tigger. Tt ought to start making a 
rise the fatant you thumb the button. 
fraction of «second delay may be just enough 
to cause a crash. “The bunzer hor starts 
instantly, though there isn't mach diference, 
owadays,. because motor-driven. boras are 
bl so that the armature Jumps into action 
real fast” 

"Why woulda’ it bea good idea to have two 
horas? "Then if ope broke the other would 
vwork” Blainield suxsested 
rele i you tad the oo Boma working 
From the same button a break in the wiring 
‘would pat them Both out of commission. Ifyou | 
Fad them work from two diferent butions on 
dierent wiring, you'd probably forget to press 
the other button fhe Sat har dat work 
Anyhow it sue is bad medicine to drive 
fave to depend onthe horn to keep you ot of 
trouble.” 
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Nearest to Flying 
Like a Bird | 
geese | 


spicals which he was making in his descent. | 
Such ‘columes of air, sulicically strong to | 
teldalita best motored plane wld ry | 
soaring into the air Aloag the 
Paci, nar Pot Lome, Bowie ba rt its | 
‘upeurrents 50. strong that his machine was | 
carried nearly "S00 feet_straight up. But 
robably the strongest rising column of ait 50 
ar reported was met in the Himalaya Moun 
tains of Asia by’ "William Beebe, famous ex- | 
orer of the New York Zoological Society 
‘wind was blowing up the sheer face of & | 
lif. "ACthe top, he leaned out over the chasm 
And’ was supported by the rising Bist. "1 
leaned upon the wind,” be writes in his vol 
time, Pheasant Jungle, “as T might stretch 
Sut upon a Fock” 


WUIILE puch strong update are uncom 
mon, the rising air currents formed by 
hills and dunes facing the prevailing winds are 
suflicient for soaring flights. At~Kossitten, 
Germany, where the longest motorless flights 
Ihave been, made and where a famous gliding 
schoo! is located, 2 hall-moon of sand dunes, 


‘atin the Balt Sa, The prevailing winds 
biowrinta this balf-moon, ste the steep ses 
the dunes and Taraag eperds fore the 
Fae cana hat hol at the apes 

ere pilot ot figure eit oping fr Tong 
aps ere terse ef soos be eos ae | 
The other famous German soaring place ia | 
in the Rhoen Mountsine” The hes peak 
out 2:00 fects the Wasserkuppe, meine 
“water top,” a name given the mountain 
tecaone of the ets clinging clouds ‘that re 
Gently hang about its summits From the 
‘Ni of thi mountain, the suring planes are 
Hewbed by pees of berry ebter cabs 
‘Sch choot them out Into Be Fag ir cor 
Feats blowing wp the mountain sie 

A few month ago, ove soaring pot had an 
usual experince shove this peak. He had 
‘Simbel tw'an aiitade of easy «| thowsand 
{ext when be sya brownish eld abeal. As 
he approeched, the cout casa into myriad 
beilor hued bucergcedettrag shes 
the ware eonaine above the massio, 


JN SUMBLER days, the German pilots often 


‘engage in the most thrilling ofall soaring 
feats, “cloud flying.” By “bitching” their 
light’ machines to clouds they travel for long, 
distances over relatively level country. Under 


every cumlus cloud in'a summer sky there is 
a strong rising column of air. By taking off 
from a hill and soaring under such a cloud, the 
sailplane pilot is cared aloft. Practically all 
of the long-distance flights that have 
made in motorless machines have been ac 
‘complished by combining cloud flying with 
the tse of updrafts from hillsides 

“The most famous cloud flyer" in Germany 
is Max Kegel. During the last Rhoen meeting 
hhe took off in such stormy weather that two 
‘other pilots were forced to land. - Driving 
Fight up to the front of an immense cloud, be 
lung fo it and, was sucked up out of sight 
Battling the violent cross currents. in the 
dense mass of turbulent fog foam, he allowed 
himself to be carried by the cloud’s upwash to 
‘early 4,000 feet, Here he headed away from 
the cloud and soared for nearly forty miles. 

‘Kegel built his uwn machine, as did another 
soaring star of Germany, Gottlieb Espenlaub, 


‘carpenter's apprentice ia a village near the 
Wasserkuppe. Espenlaub watched the ma. 
chines at the annual Rhoen competition and 


‘one winter built one of is own in a barn back 
(Of bis mother's house. ‘That year, bis flights 
were among the outstanding events. of the 
Rhoen meet. He was the first glider pilot to 
make a flight towed (Contnee on face 1281 
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Nearest to Flying 
Like a Bird 
(Contd rm po 188 


Uchind an airplane, The danger of being 
toed ia molorins machine bend ay at 

iane of an automobile is 30 great that it 
thould be attempted only by a seasned plot. 
Othe ew sews ects that have occurred 
in jiders in the United States, mos! 
have resulted from inexperienced pilots a 
tempting towed fights. 

‘While anyone with a few minutes intrac- 
tion can make » hop in a primary training 

Mr the banding of toacing ahi demands 
LAT that only careful instruction wil give At 
the Rossiten school in Germany, nearly fity 
Students a month are. trained ‘in andling 
Yarlous motorleas machiaes. "The cost there 
Is seventy-five dollars for tultion and sisty 
cents a day for food. The only soaring schools 
in America are Incated at Cape Cod, Mass, 
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1. FOR THE PROTECTION 
OF YOUR INVENTION 


YOUR FIRSTSTEP—The inventor 
should write for our blank form 
“RECORD OF INVENTION.” 
Before disclosing your invention, a 
sketch and description should ‘be 
made on our “Record of Invention 
Blank,” signed, witnessed, then re- 
turned to us and we will place it in 
‘our fireproof secret files. We will also 


where the Ameriean Motorist Aviation Cor? ive our opinion as to whether the 
poration malatting 8 chap, and on the sex gi pi 


mi 5 invention comes within the Patent 
Bott near Sen Disor Clie where W. ; ; 
Solus ecche pups plot aang planes Office definition of a patentable in; 


a vention. This “Record of Invention” 
if Ipsos Belpre nda will serve as “proof of conception” 
gomery: Lilienthal, Chanute, and. Pilcher until the case can be filed in the 
made the experiments that led to the Wright Patent Office. There is no charge 
brothers, ‘They Jumped off hiltops and ma 
{alned balance by swinglag tells trom ake 
to ae,” Ater the aplane Yad demons 
its power in peace and war, machines without 
for, but with regular controls operated by 
ite in teamlined coc made thea 
Pt 1020, the frst soaring meet was held in 
the Rhoen Mountains and the record made by 
Orville Wright in 1911, when he hovered over 
the Kitty Hawk sand dunes for ten minutes, 
vas broken, The Era of Soaring thus begun 
{ilminated. in the fourteen-hour. flights” of 
Schule and Dinort. Tn England, there has been 
fee eval of tres in dig ad oa 
ing and new clubs. are spring a 
‘Aerie, Edward S, Evans has offered» 3,000 
ize for the first motores fight of ten hours. 
mrs bas already stayed slott nine hours 
and’ no one will be surprised if the tem-hour 
task fs shortly passed 


WEES Tretia ne i sonsing? As th 
gar yattrnctiveneg ext sen 
But it ls more than a sport. Soaring planes 
provide seria laboratory or studying ete. 
logical phenomena and for making full sized 
ferodynamic teats. ‘Recently, one American 
pilot took of in a blizzard ahd watched the 
Swirling: white flakes flow past the machine, 
teking new ideas for streamlining the struc: 
ttre, ‘The fund of information about the effect 
of clouds, hills and peculiarly-shaped valleys 
‘upon air Currents is increasing due to the work 
of the saiplane pilots, 

Moreover, fying schools are recognizing the 
edfectivenest of glider piloting asa preparatory 
Sear for ying motel ipa he aga 
tir transport organization in Germany requires 
its flyers to hold glider licenses before they are 

ted as pilots of big ‘machines 

‘Thue not only thriling, but abo valuable, 
is the soaring work of these modern birdmen 
‘whore motoriess planes ride on the wings of 
the wind. 
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-H, Bowlus, America’s 
greatest soaring pliot, tells his own 
Kory of ‘his thrilling. adventures in 
motorlese planes. "You will not want 
{o mise the article by the man who 
taught Lindbergh to glide. "A list of 
manufacturers of gliders and equi 

ent that are recommended by" the 
National Cider Association will be sent 
fo any reader upon request. Address 
‘The Editor, Popular Sclence Monthly. 
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Oil Makes the World 
Go Round 


mee rom bse 8) 


fight against friction is a bearing which lubri 
‘ates itself. Tt is produced by plact te 
ina vacuum to extract the aif and then forcing 
in moltes babbitt or copper under tremendous 

ressure, sometimes reaching a million pounds. 

Vhile bearings of only moderate size can be 
made of this “alloy” of graphite and metal, 
they are es ‘to prove valuable in textile 
factories where oils ruin the fabrics. 

‘The properties of the alloy are similar to the 
famous self-ciling lignum-vitae wood, used for 
[propeller shaft bearings on steamships. On the 
Leviathon, for instance, each stern tube carries 
two bearings of this unique wood, one seven 
fect long and the other ten feet long, ‘Many’ of 
the early American clocks had lignum-vitae 
bearings. Some ran for a hundred years with- 
oat oiling 


NHERE is no known lubricant suitable for 
all purposes. Each machine bas its peculiar 

ments. “A drop of airplane of would 
‘stop a watch. Watch oll would be uscless in an 
Airplane motor. "As many as twelve different 
kinds of lubricants are made by one manufac 
turer for use in automobiles, Only recently 
has intensive study been made of the nature 
of lubricants and the effect of wear upon them, 

‘One ofthese tests answered the old question: 
Does oll wear out? The answer is: No. What 
deer bapen, revealed thatthe inet 
lubricating properties 1 the absorption 
‘of moisture, drt, and oxygen. Tt is known that 
‘when oil absorbs oxygen, 8 compound is formed 
that dissolves temporarily. ut when the oil 
strikes a cold surface, it separates as. solid 
‘material, often clogging pipes. 

While laboratory tests do not determine just 
ho bc wil ct under actual rnd con 
ditions, they have shown that all satisfactory 
oils have several qualities in common. They 
fave enough visciity, of buy to old the 
‘metal surfaces apart. They have 
fii, of aby fo Hg enter into al ‘he 
spaces of the bearing. They have cohesiveness 
$0 they not only adhere to the metal surfaces, 
bbut the particles cling to each other 30, that 
fim may be formed and maintained. They 
have a capacity to carry away heat and keep 
the bearings cool. They have fow solidification 
temperature and high evaporation tempera: 
ture. When exposed to the air, they do not dry 
‘out or become gummy. They'do not have un 
due acidity of a tendency to corrode metal. Tt 
i in search of these qualities that laboratory 
workers carry on their experiments. The oile 
‘obtained from petroleum most nearly meet all 
these conditions. 


CENT figures show that when a “hot 
box” occurs on a freight car, the railroad 


| has ‘to haul a ton of freight 2,254 miles, prac- 
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DOWs, throush the fertile valley 
‘where the Mississippi flows to the 
Gulf, thousands of men are toiling at 
this moment. They are building levees 
and dikes to tame Ol" Man’ River, 
against the time when he next will be 
in flood. Will they succeed? In a com- 
ing issue of POPULAR SCIENCE MONTHLY, 
a high Army official, one of the leaders 
in the work, will explain just what 
Mississippi flood control means and 
how engineers are tackling one of the 
Digest engineering jobs since the 
building of the Panama Canal. 
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Circuits That Improve 
Tuning 


(Continued from page 71) 


is shown in Fig. 2. By a careful adjustment of | 
the magnetic coupling between. stages, the 
desired band pass effect can be obtained, and 
in any event stich a circuit materially improves, 
the tuning. Of course, it does not add any- 
thing to the signal strength. In fact, it de- 
tracts from it somewhat and should only be 
used with a radio-frequency amplifier circuit 
that is in itself extremely powertul if distant 
stations must be received 

a ray "ways this ical resembles the 
diagram of an ordinary five-tube radio receiver 
where two tubes are used as radio-frequency. 
amplifiers. Coils C and E, however, instead of 
being in the plate circuit of a tube, are con- 
nected in series with coils B and D. 

“The experimenter who wishes to test out a 
circuit of this type will find a Uhree-inch coil 
form convenient. Coil A should consist of 
ten turns of wire wound right over coll B, 

for a ,00035 mf. condenser should have 


sixty turns. Coils C and £ should have four 
‘tumseach,and the electromagnetic coupling can 
bbe regulated by placing, the coils directly at 
the ends of coils D and F and then adjusting 
the spacing, Coils D and F, of course, 3 

have the same number of turns as coll if 
similar condensers are used. With (0005 mid. 
condensers, coils B,D, and F should have 
fifty turns of wire 


ILE dotted lines indicate shielding, and itis 
‘extremely important that the “units be 
shiclded as indicated. Of course, itis hardly to 
be expected that a home built pre-selectoe ci 
{cut of this type will equal in eficiency a care- 
fay engipered and factory bul jab. 
the three condensers are ganged or oper- 
ated by a single shaft it is desirable to use tiny 
synchronizing condensers s0 that they can be 
ot into step. This will make up for slight 
{rregularities in winding the coll. In fact, the 
‘adjustment is s0 critical that even the best 
factory. built selector circuits use them. 
The circuit shown in Fig. 1 uses electro- 
ic coupling, and on the lower fre- 
quencies which represent the longer wave 
{engths near the high numbers on the dials, the 
band pass effect decreases and the tuning be- 
comes extremely sharp. On the high fre 
quencies, which represent the shorter wave 


€, 


lengths near the lower numbers on the dial, the 
and pass effect broadens out materially'and 
the loss in signal strength also is much less 


FIGURE arnt 
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four-tube set for local reception. 
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‘make things with tools, 
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Just Published Illustrations 


The, scope of The Once you have seen 
hop Manual these wonderful photos 
zing. It is Unddiagrams,andhave 

at such, worked out for yourself }) | A negacol cast ofthis safe door was made in 

'y of things some of these plans, Seder to. preserve the robber fingerprint, 

tomake can be covered you will readily admit 

in ‘such ‘complete de- Ghee ie the moat || | that, when inked, they give accurate finger: 

tail “until “you actually helpful tool. in. your || | Prints. Models of birds made with negacoll 


fee the book and look Whale kit and that ie || | show the veining of each feather, Another 

parts of the body. 

To 
| coll, which has een ‘cooked for half an hour 
hen allowed to cool to a lukewarm tem: 
perature, The thick, molassslike but no0- 
tool chest for quick reference—follow its plans and directions every time you 

Instructions you ean readily understand, ‘are pulled off like miniature gloves, A broad! 


trough ie sieteen il Mie aed that te! | Sivantage of ths substance itt 
pectone, 2 Seen Bis Many iments eax |) | tle peas the making of xh 
fashion egaell sculpt 
head ofa ving prion, the operator 
aco materiale apled ine bain ayer 
Ie gives you clear complete, and simple directions for doing expertly all those Fhe operator begins unger the chin and works 
pie 
have job to do with tools Whether you are interested in woodworking in “The tack of the had is reproduced in 4 
Theta workin ship and airplane mode raking. taco bald and cee tiel similar manne, while he ca fe: molded 
touted syringe sed to sped, hes 
Stance on the top ofthe hea, "Tea dove fa 


Iholds ood’ in the case of the ears and other 
THE H é I NE ° RKSH' O P ‘mawage, be kneacis with bi fingers the neya- 
‘othees you can easily do with the proper directions. Put this handbook in your hardened and the mask is lifted off in one 
‘you will find an expert of high standing in each field ready to guide you with ~ || | cast. So elastic is negacoll that the ear molds 


é ‘i sok to diary the hak, which i onl 
The Sixteen Sections of The Manual Alghuy dattened when the hardened mold 


Are Graphically Illustrated gs 


coMPL 
‘Dhrusting it into a pot of melted negacall 

‘and Jetting the substance harden about the 
hand. By' withdrawing the hand carefully, a 
pool it rady to beled, Fora cas ofthe 
, the negacoll is kneaded over 

the hand as it lies on a table and lifted off in 


cast of a hand is made by 


striking casts of both the backs and palms of 
his hands. 


We Will Deliver It Immediately 
--for FREE Examination 


Dr. Poller, which is made in various colors, 
‘The negacll molds can he used again or melted 
a to make new casts, 

C | Beene mor | | Negacoll has proved useful for other pur 


‘rion and pro ha 


sour owerthp and poses besides the making of masks of the living 


and the dead. ‘Not long ago, 8 burglary was 
Ri thro ier committed in a Vienna store, but the thieves 


You ed nnd 
he Sn come z ‘were surprised while trying to crack a safe and 
fio. An if You donde thet sox ed. The police calcd in. Dr. Poller, who 

turn ged rade a negacoll “sculpture” of the safe door, 

HethingGthersine Femue’ 8300 300 creates ster ocinsigeon rit o 


‘To catch the crooks took only a few days. 
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PIE mont anectaclr stunt of al i the 

Itmang ar i al l at e 
top of © ship 200m Up and over on 
ie imck The i mal ‘over "omits feet” and 
ies away in the direction oppuaite to that in 
trhich it entered the maneuver. Great excess 

cis required and the strain on the plane 


reat A ne att 
ede ice ay Sa 
ede at elt 


isthe wingover, This 
limping turn followed bya diving 
zoom ‘upward, 1 bank snd turn the plane 
‘tthe pak he cli the bank a 
fecpest"and the turn at its sharpest, On 1 
tlown lie, I eradualy decrease Doth bunk and 
tums that the sip straightens out and ends 
in fevel fight. I have a particular ufection for 
the wingover. And with reason. 

"A litle ovee a year ago, T was bringing a 
Stearman plane cast (rom St Louis Over 
Ilinols, fom closed in. Te drove me lower and 
Tower,” Aw'T approached the Tadiana line, T 
wean hedgehopping at ninety alle an our, 
Tooking fora landing field. Neat Terre Haute, 
huge house Toomed out of the mist dead 
‘thead. I pled back the sick and shot up i 
At high wingover, Te cared me into Blinding 
fog. But {knew the maneuver would bring 
the Stearman around kn a 180-degree turn. Te 
trould point me back io the direction T had 
ome, over territory with which I was familia 
When tat down in a nearby: hayfectd, 
found that iT had 200med up iato the fog 
‘over the house and then come down straight 
Ahead, 1 should have crashed into m group of 
High bars and silos half hidden inthe mist. 


NE, split-S turn differs from the wingover | 
that the ship is stalled at the peak of its | 
climb, T perform a fast split-S by pulling back 


the stick sharply and simultaneously applying 
{ull rudder. ‘The ship climbs, stalls abruptly, 
falls off, and emerges from the dive headed 
{in the opposite direction from which it started. 
Tn coming out of a split or a loop ora falling 
leaf maneuver, the ship is headed downward 
‘steep angle. But it is traveling below 
flying speed. Tt must dive for a second or two 
with elevators neutral. A common mistake 
by students is pulling ‘the stick back imme- 
diately upon coming out of these maneuvers 
spin usually results. To get out of a 
Hot throttles the motor, pushes ahead 
; a splice rudder opposite the di 
rection of the sph 
‘One of the greatest stunt flyers I remember 
was the Frenchman, Georges Lagagneux. Tn 
1912, he invented his hair-raising “ tail-slide, 


with which he. (Comiwel om pace 
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ECTRICITY 


Don’t spend your life waiting for $8 
raises in a dull, hopeless job. Now.» 
and forever . . . say good-bye to 25 
‘and 35 dollars a week. Let me teach 
ou how to prepare for positions that 
Tesd to $50, S60 and on up 10 $200.n 
week in Electricity. 


Learn Without Books or Lessons in 90 Days 
In the Great Coyne Shops 


Lack of experience —age or advanced 
‘education barsnoone. 1gon'teare if you 
‘Gon tknowan armaturefrom anairbrake 
“T don’t expect you to. ‘The secret of 
Gayne training in that itis ALL PRAC- 
‘TICAL WORK. "No books—no dey les- 
gona—YOU LEARN BY DOING on 
REAL ELECTRICAL MACHINERY: 
romdoorbellstopower} 

EriaseSciesatyoorede seal ines 
YoucenEarawhile! ing 

If you're short o! 4 
pete Deparment will hep goo FIND 
eae Ren nara 
tate they wi oa get that 
Blectrical Job. I've done all tia forthou- 
‘ands of others—I'll do the same for you. 

Aviation, Radio and Auto- 
Ry Te racineestig new Avi- 
ytnow I'm inclu new, 
Bien Electricity, Radio and Automobile 
Electricity course at no extra cost. 


old 


Business Earns 
BIG MONEY/ 


"Pelayo 
[NATIONAL SALES & MFG. CO. 


FREE [ore ete 


GET THE FACTS 
Coyne is your one great chance to get 
So Baeedettys Every obotaclo re- 
moved. ‘This school is 80 years old— 
ining is tested—proven beyond 

by many largelec- 


Ls there a Job and a Future 
| for Me in Awiari0n ? 


"THERE'S 9 
er 0B 
dtuture tor 
i int Aviation 


Give Hinton ja rt 


ia se 


free 


Emobrment "Depa 
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PLASTIC WOOD IS WOOD 


Reg. U.S. Pat. OF 


[T hanales like putty, white lead, or any other plastic filler, 

but it hardens into solid wood, with all the natural proper- 
ties of wood except the grain. When hard it will not crumble 
or disintegrate, can be worked with any tools, and takes paint, 
varnish and lacquer perfectly. 


POPULAR SCIENCE MONTHLY 


Constantly we hear from unsolicited sources 
new uses of Plastic Wood, and the splendid 
results that are obtained. It is real wood in 
putty form. Here are some typical letters: 


“Some months ago a man 
drove an old sedan up to the 
shop, the top of which was a 
‘wreck and the wood all rot- 
ten, I removed a portion of 
r, filled the decay 

pieces with a pound of Plas 
tic Wood, replaced the old 
cover—and it is still as good 
as new.” 

From a Cabinet Sho} 


‘For general home use 
Plastic Wood is marvel- 
ous —the picture frames 
that are breaking at the 
corners; screens that do 
not quite fit; a piece torn 
from the tire of the baby 
carriage. Before the toys 
‘were put under the Christ- 
mas tree we made sure 
that all bolts and screws 
were molded with Plastic 
‘Wood. I have even molded 
new feet with it for my 
‘small daughter's favorite 


PLASTIC WOOD 


Plastic Wood (and Plastic Wood Solvent for softening and 
thinning Plastic Wood) is regularly carried in stock by Hard- 


ware and Paint Stores. 
Tubes 25 cents 


44 Ib. can 35 cents 


lastic Wood is the best 
thing I ever saw for patch- 
ing wood. I used it on the 
skating floor and now I 
myself cannot tell where 
T patched it. The floor has 
been skated over now for 
two months and it shows 
no sign of wear.” 


From 2 Roller 
‘Skating Rink. 


“In almost every job there are the 
usual “dents and torn veneers to 
contend with, but we do not waste 
any more time on setting in pl 

in these damaged spots. PI 
‘Wood does the trick in short order, 
Talso find it to be 


From a Piano Repair Shop. 


“With Plastic Wood I have re- 
paired a wooden bowl 
Which was split entirely in half, 
and it is now 
Your product 1s without 
qual ints line 

Mr. E—W— 


eg. 0.8, Pat. 08 


Solvent —25 cent and 50 cent Cans 


Manufactured by ADDISON-LESLIE COMPANY 
327 Bolivar Street, Canton, Mass. 


1 Ib. ean $1.00 


May, 1930 


Stunt Flying 
(Cost rom e167 


ose dropped, he would dive, climb, stall 
‘iain, and repeat the reckless stunt. 
ah samerhat snl mie sunt fs the 
ing leaf slide Tn it, the plane descend In 
2 series of sidewise awings Through the sky, 
To make a falling leaf, 1 throttle down my 
motor atl the plane loses most ofits fying 
‘Speed. When I feel the controle begin to get 
"Soppy,’” moving easly, T pull the stick all 
he way back, simultancoutly applying full 
Fight raider. The ship stalls apd starts to fall 
‘ff to the right. Immediately 1 reverse the 
rudder to full left, The plane continues to swing 
to the right, The wings gradually begin 
tile wo he left T Mold the stick all the way 
hack. ‘At the peal of the right swing, the 
plane falls off to the left. Immediately Te 
Yerse the rudder ofall ight, In this manner 
Sing lick and forth the plane continually in 
stalled condition. fo resume normal ight | 
1 push the stick forward and neutralize the 
rider, 


REMEMRER one time when I didn't need 
© push the stick ahead to come out of a 
iating Yea gles 1 was about 1/500 fet ty 
Siting toward ‘Roosevelt Fiedd. Tt was 
boing) Aupunt day.” usta reach the 
peak of one swing, & powerful downcurreat ol 
regi uh me ofthe hip: The eulting 
straightened us out in a fa 
“mong the most dificult stunts fora student 
to master fs the spectacular barrel roll. Tn 
{tthe plane traces'a course through the alt 
like = strew thread. To perform ity apply all 
controls fully atthe same'time. Tad ght rol, | 
for nan ipl he tick sary ck in 
the righthand’ corner of the cockpit; At the | 
ame time, 1 ick over the rudder tthe right 
‘Then the 
in this 
potion for an pe into ro. 
{ition “Throughout the rol T hold both stick 
snd rer on aly. Wn he ship ha easly 
Servet 030 dere rotation, peuraig 
the elevators and apply opposite aileron and 
rudder to atop the rotation. ‘This brings the 
‘Sip out of the cul in atraight igh. Tn pac: 
tice, student’ should always ine up. the 
‘maeuver with straight highway oF ralroad 
to be sure he comes out of the roll headed 
actly as be went in. 


TPE pret of Americas ety stunt pilots 
was Lincoln eachey. This reckless dare. 
evil ofthe skies used to oop at 300 feet, and 
his vertical plunge was known as the "Dip of 
Death.” He knew practically nothi 

dynamics, ‘He abused 

‘ways, and in the end * 
‘over San Francisco Bay and plunged 

‘At the opposite extreme is Jimmy Doolittle, 
ace of modern aerobatic flyers. He studies 
‘tresses and strains, knows just what his plane 
will stand before he tries a stunt. His feat 
are works of art. His piloting is as skillfu 
‘surgeon's handling of his instruments, Mod- 
fem transport and. air mail companies are 
looking for pilots like that, It is skill, not 
fearlessness, that such companies want. 

‘Once Heachey suggested to the contest com- 
sittee of an air meet a competition in which 
flyers should climb to 4,000 feet, then 
vertically and see which could come. closest 
wo the ground ‘before leveling off. And he 
meant it, Such a dive places a greater strain 
‘upon a plane than any other stunt, When a 
ship is leveled off out of a long piunge, the 
‘effect is the same as suddenly increasing the 
pull of gravity threefold or more. I weigh 160 
Pounds. At the end of a long power dive in 
2 Curtis Falcon, I am jammed down in my 
seat as though T weighed 480 pounds. And 
the wings are, in Codie a 


This one 


{NEM 


P-TQ9-JTS4 
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effect, supporting a ship weighing three tons 
instead of one 

‘During the war, Twsed to return from patrol 
duty high over the home field and then cut the 
motor, shove ahead the stick, and bring my 
Fokker down in a screaming 8,00-foot plunge. 

Tasted for 5,000 feet. 
‘amels” were on my 
tail and spinning down was the only means of 
scape, T'started the spin at 10,000 feet and 
piled out at 5,000. 

In coming out of a long dive, delicate 
handling of the controls is necessary, as jerky 
raverents will pull off the wings. No pilot's 
Judgment. is good enough to dive at three 
miles a minute close to the ground. Level 
ut of a long dive should be done high in the 
alr, Stunting is like rifle shooting. Practice 
makes perfect. But no one ever shoots a 
thousanll times or stunts a thousand times 
without missing once. And when the stunting 
{sdone close to the ground, that miss is nood- 
by, nine times out of te. 


TL mot stunting demand baie ne 
ing, occasionally a yer has to throw 
ship aroutd ikea tenis racket. T remem 
‘ocasion a litte over a year ago. 
ing coupe o news ography 
to.meet the Graf Zeppelin. We had a fast 
Wnittrind Fairchit. ve Zeppelin did't ar 
ve when it was expected, ao me at down in 


‘1amall field near Sea Girt, New Jersey, to wait. 
Tewas nearly dusk when we got word that the 
had ‘been sighted. T had to take 


aff over the ocean. We were climbing hun: 
fired feet above the water when the engine 
splattered ‘and nearly stopped dead. 1 re- 


‘member thinking 1 would have to get that 
ship back within fity yards of shore, as one 
of the photographers coulda’t swim. But the 
fengine caught hold again, We climbed to 2,000 


eet and circled back overland, Tt was getting 
darker every minute. ‘The motor sounded 


tough, Suddenly It trembled. anid. pounvded 
Smoke shot from a cylinder, piston bad 
intmed out 

rom 2,000 feet, T could hardly see the 
round. 1 spirale” downy trying to use my 


Map at the sume time, but I couldn't pick out 
ir fick. The best open spact in sieht was 
{small fehl about 300 feet square, surrounded 
iythigh tre 
"The only way T could get in was through a 
violent series of shle sips. T slapped down 
ne wing and plunged ‘iewise at a st 
Ainge toward the trees atone end of the fl 
‘Then I rocked the plane over and, with the 
ther wing low, slid! toward the ground. The 
camera men screamed, With their arms throws 
ver thelt faces, they braced themselves for 8 
tad crash. The plane was hardy ten fet from 
the ground when I Licked the rudder over, 
title the side slip with the ailerons, and sat 
lown hending into the wind, ‘The big ship 
App witha ran, Runde ft 
was one of the hardest landings I ever 
made because that tiny eld, besides being 
{nelosed by trees, sloped uphill. Uhad to make 
fighangle tn ad sit down fr an up 
landing, alli a split 
Tis tuch landings that test «pilot's mastery 
over his plane--the kind of mastery be obtains 
from stunting, At a safe altitude, stunting is 
not reckless fying. Tes pilot's post-graduate 


NEW BOOKLET ON HEATING 


‘Tus advantages and disadvantages of dif- 
ferent heating systems, information on fuel 
costs, new heating methods, automatic con: 
trol, humidifying equipment, etc, is contained 
fa tfouse Heating and Venting.” pe 
twenty-five cents from Popular Science Insti 
tite, 381 Fourth Ave, New York. 
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GREAT NEWS for All 
who Fish or Hunt 


Here Are Amazing 
Innovations in Both Outboard 
Motors and Boats 


159 


| 
| 


Sexton motors friends ofall ove 

ow appear with rhe ewo greatest ia 
pe inutboard haory Hectic Searng j 
In larger models and Alternate Firiog ia smaller 
rope started Bodels = 

fo match these newmotors Johnson has brought 
‘out a line of bosts-—utterly new and equally amaz- 
fng. Together these Johnson Matched Units of 
Motors and Boats put outboard motoring on ant 
cntiely new plane 

The Johnson Electric Starter in larger Sea-Horses 
charges the battery and remains. In cootinuot 
operation, making the motor noa-stalling eve 
Nowest speeds. Also has auxiliary rope-searer 

“Alternate Firing in Sea-Hlorses "12" and "4" rev- 
ajusionies performance i the small and mediums 
Classes of rope-started motors. Two sparks per fev- 
Slotion cut vibration in half—make startiog ce 
tain and let you throxtle down to a steady eraw. 

Sealite coastruction in Johnson Boats is 33° 
stronger than comparable wood construction and 
Euaramced to outlast it, yet it is only hall the 
Meight in water service. Hence Johosoa Boats are 
‘Uccliedly faster and more portable. Seale is seat 
| css, waterproof—you never have to calle or bai. 

See the remarkable new Johason Boats and Sea- 

Hore Motors at the nearése dealer. Or write us 
for beautiful illustrsted-in-color catalog giving 


JOHNSON 


dealers carry first-aid service parts. 
MATCHED UNITS 


SEA-HORSES 
£BOATS 


Left—14-4. Usility A 
Kose ee ae er bees 
cating The hele 


Sea:Horse "4" 


Electric-strting 
SeesHorse 240 
Pelion ef he 
thy eth me 
Emery 
rer and 
aptater or 
weiter 


Johason Motor Co., Led, Pewerboro, Ontario 
World's Largest Manufacturer of Outboard 
‘Motors and Matched Units 


fe —1T}¢ Service Rnabout 
ne ator, three 
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The proof that Ethyl 
develops more power 


1: This is the instrument 
dof a “knock” d 
machi 


Whe 


\WATTS-POVER 


WATTS-POVER 
Toow chen 


cumiag on Fahy! 


“ QEEING is believing.” These pictures of a “knock” 

demonstration machine let you see how Ethyl 
Gasoline will increase the speed and power of your 
motor. 

A simple valve switches the fuel from ordinary 
“oline to Ethyl and back again. When Ethyl goes in, 
knock” goes out, R.P.a.’s (engine revolutions per 
minute) increase, power goes up. That is how Ethyl 
improves motor car performance. 

It is the Ethyl anti-knock compound in Ethyl Gaso- 
line that makes the difference. This remarkable fluid 
was developed by General Motors Research Labora- 
tories after years of experiment to find an ingredient 
which would make gasoline a better fuel. Make this 


GASOLINE 


convincing experiment in your own car, Use up the 
ordinary gasoline in the tank; then fill up with Ethyl 
You'll see and feel the difference. 


Wherever you drive—whatever the oil company's 
name or the brand associated with it—any pump bearing 
the Ethyl emblem represents quality gasoline of anti- 
knock rating sufficiently high to "knock out that ‘knock’ 
in cars of average compression and bring out the addi- 
tional power of the new high-compression cars. Ethyl 


Gasoline Corporation, New York City 


Or e.c9p 


The setive inaredi 


‘now ured in Ethyl (uid is teteaethy! lead 


FOR she INFORMATION 
OF BUSINESS MEN -- - 


No. | of Series 


HIS series of advertisements is de- 
signed to acquaint business men 
with Grinnell Company as it really is. 
Only a small part of the Company's busi- 
ness is Automatic Sprinklers, for which 
it first won international fame and lead- 
ership. Its equally high reputation for 
many other industrial piping specialties 
and commodities has been built on super- 
standards of manufacture and on origi- 
nal conceptions, which are well known to 
the engineering fraternity. 
Business men need to know that in 


rn 


The Hatrd.of ORGANIZATION Prepares for 


one piping specialty the requirement may 
be mainly for economy of labor at the 
time of installation. 

In another for extremely efficient per- 
formance. 

In another it may be for more strength, 
integrity, safety. 

Or for reducing maintenance, through 
Jong years, to the vanishing point. 

In all, of course, the highest standard 
of manufacture is a prime factor in win- 
ning the preference of owners, engineers 
and architects. 


1, Thermolier the copper unit heater. A becter and cheaper 
means of heating many types of industrial and commercial 
buildings. 

2. Thermoflex Radiator Traps with the lamous Hydron 
bellows, insuring perfectoperation of yoursteam adiators. 

Pipe Fabrication. Pipe bends, welded headers aod the 

‘Triple XXX line for super power work, 

4. Cast Iron Pipe Fittings perfectly threaded, accuracely 
machined and fgidly inspected 


GRINNELL 


Branches in ull Principal Cities 


5. Pipe Hangers featuring easy adjustability aftr the pipe 
ing is wp. 

6 Humidifcation Equipment. Compleseeytams em 
Hloying the unique auromatic control, Amco; furaished 
Gitegh Assticus Molneeing Cougsay, 5 sabia. 


7- Automatic Sprinkler Systems with the famous Quartz 


blb head. The world’s largest sprinkler manufacturer 
aod contractor 


COMPANY 


Executive Offices: Providence, R.1 


ur needs 


“Tt’s the Camel blend!” 


the better cigarette 


